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THE PERFORMANCE OF SEVERELY HEARING-IMPAIRED 
CHILDREN ON A CLOSED-RESPONSE AUDITORY- 
SPEECH-DISCRIMINATION TEST
CHAPTER I  
INTRODUCTION
I n  1953 , H i r s h  (2 5 . p , 114) s t a t e d .
By f a r  t h e  m o st im p o r ta n t  so u n d s  t o  w h ich  we l i s t e n  
i n  c i v i l i z e d  l i f e  a r e  t h e  so u n d s  o f  s p e e c h  , , . 
t h e  s i g n a l s  t h a t  t r a v e l  fro m  p e r s o n  t o  p e rs o n  and  
s o  p e r m it  t h e  com plex  co m m u n ica tiv e  s o c i e t y  t h a t  we 
h a v e  e v o lv e d .
Much r e s e a r c h  h a s  b e e n  d one  o v e r  t h e  y e a r s  i n  an  
a t t e m p t  t o  d e v e lo p  r e l i a b l e  and  v a l i d  s p e e c h  t e s t s  f o r  
e v a l u a t i n g  s p e e c h - u n d e r s ta n d in g  a b i l i t y .  S u b s t a n t i a l  
r e s e a r c h  e f f o r t  h a s  b e en  d i r e c t e d  to w a rd  t h e  d ev e lo p m e n t o f  
t e s t s  w h ich  i n d i c a t e  t h e  e x t e n t  o f  a  p a t i e n t ' s  d i s a b i l i t y  
and  h i s  a b i l i t y  t o  b e n e f i t  fro m  a m p l i f i c a t i o n .  H ow ever, 
t h e r e  re m a in s  an  u n f i l l e d  need  f o r  a  s p e e c h - d i s c r im in a t io n  
t e s t  s p e c i f i c a l l y  d e s ig n e d  f o r  u s e  w i th  t h e  s e v e r e l y  h e a r in g -  
im p a ire d  p o p u l a t i o n .  When t h e  commonly u s e d  s p e e c h -  
d i s c r i m i n a t i o n  t e s t s  a r e  a d m in is te r e d  t o  m em bers o f  t h i s  
p o p u l a t i o n ,  t h e  r e s u l t s  a r e  u s u a l l y  s o  p o o r  a s  t o  i n d i c a t e
2n o th in g  m ore th a n  w h a t was a l r e a d y  know n, i . e . ,  t h a t  t h e  
p e r s o n  h a s  a  v e ry  s e v e r e  h e a r in g  l o s s .
A m a jo r  p ro b le m  i s  t h a t  e x i s t i n g  s p e e c h - d i s c r im i ­
n a t i o n  t e s t s  a r e  i n a p p r o p r i a t e  f o r  t h e s e  p e r s o n s .  M ost w ere  
s ta n d a r d i z e d  on n o r m a l- h e a r in g  i n d i v i d u a l s  and  f r e q u e n t l y  
r e q u i r e  r e a d in g  a b i l i t y  and  a  c e r t a i n  a u d i t o r y - r e c e p t i v e  
v o c a b u la r y .  M ost t e s t s  w ere  d e s ig n e d  f o r  p e o p le  who once  
h ad  n o rm al h e a r i n g .  When t h e s e  t e s t s  a r e  a d m in is te r e d  to  
s e v e r e l y  h e a r in g - im p a i r e d  i n d i v i d u a l s ,  p a r t i c u l a r l y  t o  th o s e  
w i t h  c o n g e n i t a l - h e a r i n g  l o s s e s ,  s c o r e s  a r e  o f t e n  a t  o r  n e a r  
0 p e r c e n t .  The low  s c o r e s  i n  th e m s e lv e s  t e s t i f y  t o  t h e  
i n a p p r o p r i a t e n e s s  o f  t h e  t e s t  u s e d .
The s p e e c h  t e s t s  commonly u se d  to d a y  f o r  c l i n i c a l -  
h e a r i n g  e v a l u a t i o n s  an d  f o r  h e a r i n g - a i d  e v a l u a t i o n s  a r e  
b a s e d  upon t e s t  p a ra d ig m s  t h a t  w ere  o r i g i n a l l y  d e s ig n e d  f o r  
t e s t i n g  co m m u n ica tio n  s y s te m s . T h ese  c l i n i c a l  t e s t s  h av e  
g e n e r a l l y  t a k e n  t h e  fo rm  o f  t h e  m o n o s y l la b ic ,  •• p h o n e t i c a l l y  
b a la n c e d "  (P B ), m e a n in g fu l word t e s t  i t e m  t e s t s  w i th  phonem ic 
c o n t e n t  w h ic h  i s  o s t e n s i b l y  r e p r e s e n t a t i v e  o f  t h e  s t a t i s t i c a l  
o c c u r r e n c e  o f  t h e  p h o n e t ic  o r  phonem ic e le m e n ts  w i th in  th e  
p a r e n t  la n g u a g e . The PB-w ord l i s t s  ( e a c h  l i s t  50 w ords in  
l e n g t h )  p r o v id e  a n  o v e r a l l  i n d i c a t i o n  o f  a  p a t i e n t ' s  
d i s c r i m i n a t i o n  a b i l i t y ,  b u t  a t t e m p ts  t o  e v a l u a t e  s p e e c h  
d i s c r i m i n a t i o n  a n a l y t i c a l l y  w i th  th e  PB-word l i s t s  h a v e  n o t 
b e e n  s u c c e s s f u l  (8 ,  ^ ) .  In  a d d i t i o n ,  i n v e s t i g a t o r s
(8 , %9, 3 0 , 38 , 6 0 , 73) h a v e  n o te d  th e  l i m i t a t i o n s
3o f  u s i n g  PB-word l i s t s  t o  d i f f e r e n t i a t e  r e l i a b l y  b e tw e e n  
p e r fo rm a n c e s  o f  h e a r in g  a i d s .
The a b o v e -m e n tio n e d  l i m i t a t i o n s  o f  P B -speech  t e s t s  
s u g g e s t  t h e  need  f o r  new m eth o d s f o r  t h e  e v a lu a t io n  o f  th e  
s e v e r e l y  h e a r in g - im p a i r e d .  R e s e a r c h e r s  co n ce rn e d  a b o u t  th e  
n eed  f o r  b e t t e r  t e s t s  t o  m e a su re  s p e e c h - d i s c r im in a t io n  
a b i l i t y  o f  b o th  n o rm a l and h e a r in g - im p a i r e d  l i s t e n e r s  h av e  
d e v e lo p e d  some new t e s t  p a ra d ig m s . Among th e s e  a r e  t h e  
Rhyme T e s t  ( 1 4 ) .  t h e  C io se d -R e sp o n se  S e t  (2 7 ) .  th e  M in im al 
C o n t r a s t  T e s t  ( 1 7 ) .  and  t h e  U n i v e r s i t y  o f  Oklahoma S p eech  
T e s t  #6 (UOST # 6 )  (5 1 . 6 4 ) .  T h ese  t e s t s  h av e  b een  u se d  in  
a n  a t t e m p t  t o  s tu d y  s p e e c h - d i s c r im in a t io n  a b i l i t i e s  m ore 
a n a l y t i c a l l y ;  t h a t  i s ,  t o  go beyond  t h e  m ere c o u n t in g  o f  th e  
t o t a l  num ber o f  e r r o r s  b y  s tu d y in g  t h e  p a t t e r n  o f  t h e  e r r o r s  
p ro d u c e d  b y  i n d i v i d u a l s  and  b y  g ro u p s .
A c lo s e d - r e s p o n s e  s e t  i s  a  m u l t i p l e - a l t e r n a t i v e  
f o r c e d - c h o i c e  s p e e c h  t e s t .  I t  c o n s t r a i n s  a  s u b j e c t ' s  
r e s p o n s e s  t o  th e  a l t e r n a t i v e s  i n  t h e  s e t .  By c o m p a r iso n , 
a n  o p e n - r e s p o n s e  t e s t  i s  one in  w h ich  a  s u b je c t  may c h o o se  
a n y  r e s p o n s e  h e  w is h e s  l im i t e d  o n ly  b y  t h e  c o n s t r a i n t s  o f  
t h e  t o t a l  v o c a b u la r y  a v a i l a b l e  t o  h im . A p r i n c i p a l  
l i m i t a t i o n  o f  t h e  o p e n - re s p o n s e  t e s t  i s  t h a t  t h e  num ber o f  
r e s p o n s e  a l t e r n a t i v e s  a v a i l a b l e  may v a r y  w id e ly  fro m  s u b je c t  
t o  s u b j e c t  an d  fro m  t e s t  i te m  t o  t e s t  i te m .
The c lo s e d - r e s p o n s e  s e t  can  b e  u sed  w ith  r e l a t i v e  
e a s e  an d  s u c c e s s  ( jU , 17 , 2,7» 4 8 , 21» 6 4 , 7 1 ) .  I t  h a s  b een
4d e m o n s tra te d  t h a t  t h i s  t e s t  p a ra d ig m  can  b e  u se d  s u c c e s s f u l l y  
w i th  s e v e r e l y  h e a r in g - im p a i r e d  c h i l d r e n  (64 , 7 1 ) .
The c lo s e d - r e s p o n s e  s e t  seem s p a r t i c u l a r l y  w e l l  
s u i t e d  f o r  u s e  w i th  p e r s o n s  w i th  s e v e r e  h e a r in g  l o s s e s  f o r  
t h e  f o l lo w in g  r e a s o n s :
1 . I t  i s  n e a r l y  a  v o c a b u la r y  f r e e  t e s t ,  an d  th e  
v o c a b u la r y  w hich  i s  n e e d e d  can  b e  le a r n e d  
q u ic k ly ,  i f  n e c e s s a r y ,  b y  n e a r ly  a l l  s c h o o l-  
a g e  c h i l d r e n ,
2 ,  L e a rn in g  e f f e c t s  a r e  m in im a l and a s y m p to te  v e r y  
e a r l y  (5%, ^ ) ,  s im p l i f y i n g  t h e  e v a l u a t i o n  
o f  t h e  r e s u l t s  o f  r e p e a te d  t e s t i n g .
3 . I n t r a - w o r d  c o n te x t  and  w o rd - f re q u e n c y  e f f e c t s  
a r e  v i r t u a l l y  e l im in a te d  a s  i n f lu e n c e s  (5 2 , S 3 ,
M ) .  " "
4 , The ite m s  w i th in  t h e  c lo s e d - r e s p o n s e  s e t s  can  
b e  g ra d e d  w i th  a t  l e a s t  m o d e ra te  p r e c i s i o n  
w i th  r e s p e c t  t o  t h e  d i f f i c u l t y  o f  t h e  phonem ic 
d i f f e r e n t i a t i o n  c a l l e d  f o r  ( 9 ) ,
5 . The c lo s e d - r e s p o n s e  s e t s  c a n  b e  made v e ry  e a s y ,  
e . g . ,  a  s e t  may c a l l  f o r  no more th a n  t h e  
d i f f e r e n t i a t i o n  b e tw ee n  o n e  and tw o s y l l a b l e  
w ords ( 9 ) .
6 , The r e s p o n s e  can  b e  s im p l i f i e d  t o  p o i n t i n g  t o  
o b j e c t s  o r  p i c t u r e s  w i th o u t  a l t e r i n g  t h e  
fu n d a m e n ta l  a s p e c t s  o f  t h e  a p p ro a c h  ( 3 1 ) .
7 , T he r e s u l t s  le n d  th e m s e lv e s  t o  e r r o r - m a t r i x  
a n a ly s e s  ( ^ l ) .
8 . The s e t s  can  b e  a r r a n g e d  t o  t e s t  a n  i n d i v i d u a l 's  
a b i l i t y  t o  i d e n t i f y  c o n s o n a n ts  o r  v o w e ls  i n  a n y  
n o rm a l p o s i t i o n  i n  a w ord and t o  d i f f e r e n t i a t e  
w i th in  and  among s p e e c h  so u n d s  c a t e g o r i z e d  i n t o  
g ro u p s ,  su c h  a s  v o ic e d ,  v o i c e l e s s ,  n a s a l ,  g l i d e s ,  
p l o s i v e s ,  f r o n t ,  b a c k ,  e t c .  o r  a c c o r d in g  t o  a n y  
o t h e r  g ro u p in g  schem e.
The U n i v e r s i t y  o f Oklahoma S p eech  T e s t  #6 (UOST # 6 ) ,  
a  m o d if ie d  c lo s e d - r e s p o n s e  s e t ,  w as r e c e n t l y  s ta n d a r d iz e d  on
5a  g ro u p  o f  n o r m a l- h e a r in g  young  a d u l t s  a t  th e  S p e e ch  and  
H e a r in g  C e n te r ,  U n i v e r s i t y  o f  Oklahoma M ed ic a l C e n te r  ( 5 1 ) .  
An e a r l y  v e r s io n  o f  t h i s  t e s t  w as t r i e d  on a p r e l im in a r y  
b a s i s  on 15 s e v e r e ly  h e a r in g - im p a i r e d  c h i l d r e n  ( ^ ) ,  On t h e  
b a s i s  o f  t h i s  e x p e r i e n c e ,  t h e  UOST #6 a p p e a r s  t o  o f f e r  
c o n s id e r a b le  p o t e n t i a l  a s  a  means o f  e v a l u a t i n g  t h e  s p e e c h -  
d i s c r i m i n a t i o n  a b i l i t y  o f  s e v e r e l y  h e a r in g - im p a i r e d  i n d i ­
v i d u a l s ,  b o th  q u a n t i t a t i v e l y ,  in  te rm s  o f  t o t a l  s c o r e s ,  and  
q u a l i t a t i v e l y ,  in  te r m s  o f  t h e  k in d s  o f  e r r o r s  made b y  
i n d i v i d u a l s  o r  g ro u p s .
Such a p ro c e d u re  c o u ld  f i n d  im m ed ia te  a p p l i c a t i o n  
i n  t h e  c l i n i c a l  e v a l u a t i o n  o f c h i l d r e n  w i th  s e v e r e  h e a r i n g  
l o s s e s .  The d e c i s io n  r e g a r d in g  t h e  ty p e  o f  e d u c a t i o n a l  
s e t t i n g  b e s t  s u i t e d  t o  a  c h i l d ' s  n e e d s  o r  w h e th e r  a  c h i l d  
s h o u ld  c o n t in u e  in  a p a r t i c u l a r  ty p e  o f  p rogram  may b e  
in f lu e n c e d  b y  th e  r e s u l t s  o f  t h i s  t e s t .  I n fo r m a t io n  
o b ta in e d  fro m  t h i s  t e s t  c o u ld  a l s o  b e  u se d  i n  e v a l u a t i n g  
t h e  p r o g re s s  o f  c h i l d r e n  in  a u d i t o r y  t r a i n i n g  o r  b e  o f  h e l p  
i n  a n a ly z in g  t h e  p r o b a b le  c a u s e s  f o r  l a c k  o f  s u c c e s s  i n  a 
p a r t i c u l a r  t r a i n i n g  p r o c e d u r e .
The p u rp o se  o f  t h e  p r e s e n t  i n v e s t i g a t i o n  w as t o  
c o n t r ib u t e  needed  in f o r m a t io n  a b o u t  t h e  p e rfo x m an ce  o f  
s e v e r e ly  h e a r in g - im p a i r e d  c h i l d r e n  on a  c lo s e d - r e s p o n s e  
a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  t e s t  (UOST # 6 ) ,  The d a t a  
w e re  com pared w i th  o t h e r  t e s t s  o f  h e a r in g  a b i l i t y  p e rfo rm e d  
i n  t h i s  s tu d y ,  and a l s o  w i th  su c h  c h a r a c t e r i s t i c s  o f  t h e
j ^
I c h i l d r e n  a s  c h r o n o lo g ic a l  a g e ,  I .Q .  (p e rfo rm a n c e  s e c t i o n  o f
1 t h e  W e c h s le r  I n t e l l i g e n c e  S c a le  f o r  C h i ld r e n ,  W .I .S .C . ) ,
j I .Q .  ( L e i t e r  I n t e r n a t i o n a l  P e rfo rm a n c e  S c a l e ) ,  e x i s t i n g -
a u d io m e t r i c  d a t a ,  a c h i e v e m e n t - t e s t  d a ta  ( C a l i f o r n i a  A c h ie v e ­
m ent T e s t ) ,  an d  t e a c h e r  e v a l u a t i o n s .
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I n t r o d u c t i o n
T h e re  a r e  s e v e r a l  ty p e s  o f  s p e e c h - h e a r in g  t e s t s ,  su ch  
a s  t h r e s h o l d  t e s t s ,  i n t e l l i g i b i l i t y  t e s t s ,  and a r t i c u l a t i o n  
t e s t s .  S p e e c h -h e a r in g  t e s t s  h a v e  b een  u se d  a s  d i a g n o s t i c  
t o o l s .
C u r r e n t ly  u se d  a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  t e s t s  
a r e  l e s s  r e l i a b l e  th a n  i s  d e s i r a b l e  and h a v e  n o t  b e e n  u se d  
s u c c e s s f u l l y  t o  e v a l u a t e  t h e  a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  
a b i l i t i e s  o f  th e  s e v e r e l y  h e a r in g - im p a i r e d  p o p u la t io n .  
M o re o v e r , th e y  h av e  n o t  b een  u s e d  s u c c e s s f u l l y  t o  e v a lu a te  
a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  a b i l i t y  i n  a n  a n a l y t i c a l  
m a n n e r, t h a t  i s ,  a  m e a n in g fu l e v a l u a t i o n  o f  th e  ty p e s  o f  
e r r o r s  made b y  a s u b j e c t .
The p r e s e n t  i n v e s t i g a t i o n  i s  c o n c e rn e d  w i th  t h e  
a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  a b i l i t i e s  o f  s e v e r e ly  h e a r i n g -  
im p a ire d  i n d i v i d u a l s .  C o n s e q u e n tly ,  t h e  f o l l o w in g  re v ie w  i s  
r e s t r i c t e d  t o  th o s e  t e s t s  w h ich  w e re  p r i n c i p a l l y  d e s ig n e d  t o  
m e a su re  a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  a b i l i t y .
8T he r e s u l t s  o f  t h e  C a l i f o r n i a  A chievem ent T e s t ,  t h e  
p e r fo rm a n c e  s e c t i o n  o f  t h e  W e c h s le r  I n t e l l i g e n c e  S c a le  f o r  
C h i ld re n  ( W .I .S .C , ) ,  and t h e  L e i t e r  I n t e r n a t i o n a l  P e rfo rm a n c e  
S c a le  w e re  u s e d  in  t h e  p r e s e n t  i n v e s t i g a t i o n ,  A b r i e f  
d e s c r i p t i o n  an d  re v ie w  o f  t h e  d ev e lo p m en t and s t a n d a r d i z a t i o n  
o f  t h e s e  t e s t s ,  t h e r e f o r e ,  i s  in c lu d e d .  L i t e r a t u r e  d e a l i n g  
w i th  t h e  a b i l i t y  o f  h e a r in g - im p a i r e d  c h i l d r e n  t o  p e rfo rm  on 
t h e s e  an d  s i m i l a r  t e s t s  i s  a l s o  b r i e f l y  re v ie w e d ,
A u d i to r y - S p e e c h - D is c r im in a t io n  T e s t s
O pen-R esoonse  T e s ts  
An o p e n - re s p o n s e  t e s t  i s  one in  w h ich  a s u b je c t  may 
ch o o se  a n y  r e s p o n s e  h e  w is h e s  w i th in  t h e  c o n s t r a i n t s  o f  t h e  
t o t a l  v o c a b u la r y  a v a i l a b l e  t o  h im . The r e s p o n s e  a l t e r n a t i v e s  
a v a i l a b l e  f o r  a n y  t e s t  i te m  may v a ry  w id e ly  fro m  s u b je c t  t o  
s u b je c t  d e p e n d in g  on th e  s u b j e c t ' s  v o c a b u la r y .  Wide v a r i a t i o n  
may a l s o  o c c u r  fro m  t e s t  i te m  t o  t e s t  i te m .
The s p e e c h - t e s t  m a t e r i a l s  o r i g i n a l l y  u se d  f o r  th e  
c l i n i c a l  e v a l u a t i o n  o f  a  s u b j e c t ' s  a u d i t o r y - s p e e c h - d i s c r im i ­
n a t io n  a b i l i t y  w ere  d e v e lo p e d  b y  Egan (12) a t  t h e  P sy ch o - 
A c o u s t ic a l  L a b o r a to r y  o f  H a rv a rd  U n i v e r s i t y ,  The PAL 
P B - 5 0 - te s t  l i s t s  c o i s i s t  o f  1 ,0 0 0  m o n o s y lla b ic  w ords 
d i s t r i b u t e d  e q u a l l y  among 20 l i s t s .  T h ese  l i s t s  w ere  
d e v e lo p e d  a c c o r d in g  t o  t h e  c r i t e r i o n  o f  p h o n e t ic  b a la n c e .  
P h o n e tic  b a la n c e  r e f e r s  t o  t h e  p h o n e t ic  c o m p o s it io n  i n  e a c h  
w ord l i s t  w h ic h  i s  r e p r e s e n t a t i v e  o f  t h e  f re q u e n c y  o f  u sa g e  o f
9phonemes in  spoken  A m erican  E n g l i s h .  A c c o rd in g  t o  Egan, 
t h e s e  w ord l i s t s  a r e  a l s o  e q u a l  i n  a v e ra g e  d i f f i c u l t y  and 
i n  ra n g e  o f d i f f i c u l t y  and a r e  com posed o f  w ords i n  common 
u s a g e .  The PB-50 l i s t s  w ere  d e v e lo p e d  f o r  t h e  e v a lu a t io n  o f  
m i l i t a r y  co m m u n ica tio n s  e q u ip m e n t.
I n  1948, D av is  r e p o r t e d  on th e  u s e  o f  th e  PE­
SO'S a s  a  c l i n i c a l - d i a g n o s t i c  t e s t  o f  h e a r in g  a b i l i t y .  These 
l i s t s  w ere  r e c o rd e d  a t  t h e  T e c h n is o n ic  S tu d io s  i n  S t .  L o u is , 
M is s o u r i ,  u s in g  th e  v o ic e  o f  Rush H ughes. D av is  fo u n d  t h a t  
a s  th e  i n t e n s i t y  o f  th e  s p e e c h  s i g n a l  was i n c r e a s e d ,  th e  
number o f  w ords u n d e r s to o d  in c r e a s e d  a t  a r a t e  o f  2 p e r c e n t  
p e r  dB. M o reo v er, t h e  r e c o r d in g s  w ere  fo und  t o  d i f f e r e n t i a t e  
be tw een  s u b je c t s  w i th  c o n d u c t iv e  and  s u b je c t s  w i th  n o n - 
c o n d u c tiv e  h e a r in g  l o s s e s .  The a b i l i t y  o f  t h e s e  r e c o r d in g s  
t o  make t h i s  d i f f e r e n t i a t i o n  was due  a p p a r e n t ly  t o  t h e  m anner 
i n  w hich  th e  l i s t s  w ere  sp o k en  and  r e c o rd e d  r a t h e r  th a n  t o  
a n y  in h e r e n t  c h a r a c t e r i s t i c  o f  t h e  l i s t s  th e m s e lv e s  ( 6 1 ) .
I n  1952 , H ir s h ,  e t  aJL. (26 ) p u b l is h e d  t h e  CID 
( C e n tr a l  I n s t i t u t e  f o r  t h e  D e a f)  w-22 word l i s t s .  H ir s h  (24) 
r e p o r te d  t h a t  t h e  w ords u se d  in  t h e  PAL PB-50 l i s t s  w ere  
u n f a m i l i a r  t o  many p a t i e n t s  and  t h a t  t h e  Rush H ughes r e c o r d in g s  
o f  them w ere  n o t  a d e q u a te ly  s ta n d a r d i z e d .  The w -22 t e s t  
c o n s i s t s  o f 200 m o n o s y l la b ic  w ords d i s t r i b u t e d  e q u a l l y  among 
f o u r  l i s t s ,  w i th  s i x  r a n d o m iz a t io n s  o f  each  l i s t .  The l i s t s  
w ere  re c o rd e d  on m a g n e tic  t a p e  a t  t h e  T e c h n is o n ic  S tu d io s  
u s in g  t h e  v o ic e  o f  I r a  H i r s h .  The w ords u sed  i n  th e  CID W-22
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w ord l i s t s  w e re  more f a m i l i a r  t o  t h e  s u b j e c t s  th a n  t h e  w ords 
u se d  i n  th e  PAL PB-50 l i s t s .  The W-22 l i s t s  w ere  ch eck ed  f o r  
f a m i l i a r i t y  w i t h  th e  T h o rn d ik e  and  L o rg e  l i s t s  ( ^ ) ,  The u s e  
o f  f a m i l i a r  w o rd s  had t h e  e f f e c t  o f  r e d u c in g  t h e  i n f l u e n c e  o f  
l e a r n i n g  on t h e  r e s u l t s .  G r e a te r  c o n t r o l  w as a l s o  e x e r c i s e d  
o v e r  p h o n e t ic  b a la n c e  w i th in  t h e  t e s t .  The p h o n e t i c  co m p o si­
t i o n  o f  th e  w o rd s  was b a s e d  on Dewey’ s  (IJL) s tu d y  o f  th e  
p h o n e t i c  c o m p o s it io n  o f  n e w s p r in t  and t h e  B e l l  T e le p h o n e  
L a b o r a to r ie s *  s tu d y  (1 5 )  o f  b u s in e s s  t e l e p h o n e  c a l l s  i n  New 
Y ork C i ty .  The num ber o f  W-22 w ords u n d e r s to o d  in c r e a s e d  a t  
an  a v e r a g e  r a t e  o f  5 p e r c e n t  p e r  dB a s  t h e  i n t e n s i t y  o f  t h e  
s p e e c h  s i g n a l  w as in c r e a s e d .  A c c o rd in g  t o  H i r s h  an d  h i s  
a s s o c i a t e s  ( 2 6 ) .  t h e r e  w ere  no c o n s i s t e n t  d i f f e r e n c e s  among 
th e  s c o r e s  o b ta in e d  w i th  t h e  f o u r  d i f f e r e n t  l i s t s .
E lp e rn  (13 ) i n v e s t i g a t e d  th e  CID W-22 w ord l i s t s  t o  
d e te r m in e  i f  t h e  f o ’or l i s t s  w e re  e q u a l  i n  d i f f i c u l t y .  He 
fo u n d  t h a t  a  d i f f e r e n c e  e x i s t e d  b o th  i n  a v e ra g e  l e v e l  o f  
d i f f i c u l t y  an d  a v e ra g e  ra n g e  o f  d i f f i c u l t y .  E lp e r n ,  h o w ev er, 
i n d i c a t e d  t h a t  t h e s e  d i f f e r e n c e s  w ere  n o t  g r e a t  enough  t o  b e  
o f  s i g n i f i c a n c e  i n  t h e  c l i n i c a l  s e t t i n g .
Soon a f t e r  th e  W-22 w ord l i s t s  w e re  p u b l i s h e d ,  u s e r s  
o f  t h i s  t e s t  i n d i c a t e d  t h a t  t h e  W-22 w ord  l i s t s  d id  n o t  
d i s t i n g u i s h  b e tw e e n  s u b je c t s  w i th  c o n d u c t iv e  and  s u b j e c t s  
w i th  n o n -c o n d u c t iv e  h e a r in g  l o s s e s  ( ^ ) ,  S ilv e rm a n  and  
H i r s h  (6 1 )  com pared  t h e  o r i g i n a l  PB-50 r e c o r d in g s  sp o k en  b y  
H u g h es , W-22 l i s t s  sp oken  b y  H i r s h ,  and  W-22 l i s t s  sp o k en  b y
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R e y n o ld s  (a  f e m a le  t a l k e r )  t o  i n v e s t i g a t e  t h e  e f f e c t  o f  t a l k e r  
d i f f e r e n c e s  among th e  d i f f e r e n t  r e c o r d i n g s .  The r e s u l t s  o f  
t h i s  i n v e s t i g a t i o n  i n d i c a t e d  o n ly  s m a ll  d i f f e r e n c e s  in  
i n t e l l i g i b i l i t y  among t h e  r e c o r d i n g s .  I t  was c o n c lu d e d  
t h a t  t h e s e  d i f f e r e n c e s  w ere  d u e  t o  d i f f e r e n c e s  i n  t h e  t a l k e r  
p r e s e n t a t i o n s ,  b u t  t h e  s p e c i f i c  s p e a k in g  c h a r a c t e r i s t i c s  
w h ic h  w e re  r e s p o n s i b l e  f o r  t h e  d i f f e r e n c e s  w e re  n o t  d e t e r ­
m in ed .
In  1 9 49 , H a sk in s  (2 2 )  d e v e lo p e d  t h e  PB-K -50 t e s t  
s p e c i f i c a l l y  f o r  u s e  w i th  c h i l d r e n .  T h is  t e s t  c o n s i s t s  o f  
a  v o c a b u la r y  o f  200 m o n o s y l la b ic  w ords d i s t r i b u t e d  e q u a l ly  
among f o u r  l i s t s .  The w ords u se d  w ere  ta k e n  f ro m  t h e  
s p e a k in g  v o c a b u la r i e s  o f  y o u n g  c h i l d r e n .  Each l i s t  was 
p h o n e t i c a l l y  b a la n c e d  b a s e d  on t h e  v o c a b u la r i e s  o f  young  
c h i l d r e n .
In  1959 , L e h is te  and  P e te r s o n  (3 8 ) d e v e lo p e d  t h e  
i n i t i a l - c o n s o n a n t ,  v o w e l- n u c le u s , f i n a l - c o n s o n a n t  (CNC) 
w ord l i s t s .  T h e se  l i s t s  c o n s i s t  o f  a  v o c a b u la r y  o f  500 
m o n o s y l la b ic  CNC w ords d i s t r i b u t e d  e q u a l l y  among 10 l i s t s .  
T h ese  l i s t s  w ere  p h o n e m ic a lly  b a la n c e d .  The te r m  "phonem ic 
b a la n c e "  was u s e d  r a t h e r  th a n  " p h o n e t ic  b a l a n c e , "  a c c o r d in g  
t o  L e h is t e  and  P e te r s o n ,  b e c a u s e  s u b j e c t s  c o u ld  b e  e x p e c te d  
t o  p e r c e i v e  a  sound  a s  f a l l i n g  w i t h i n  a p a r t i c u l a r  phoneme 
c a t e g o r y  ev en  th o u g h  c o n s id e r a b l e  p h o n e t ic  v a r i a t i o n  o c c u r re d  
a c r o s s  d i f f e r e n t  p r o n u n c ia t io n s  o f  t h e  same phonem e. The 
p h o n e n ic  b a la n c e  was a c h ie v e d  b y  u s in g  e a c h  phonem e w i th in  a
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l i s t  in  p r o p o r t io n  t o  t h e  f r e q u e n c y  o f  o c c u r re n c e  f o r  e a c h  
phonem e a s  fo u n d  i n  T h o rn d ik e  an d  L o rg e* s  ( ^ )  l i s t  o f  
1 ,0 0 0  m o s t common w o rd s .
The N o r th w e s te rn  A u d i to r y  T e s t  #4 was d e v e lo p e d  b y  
T i l lm a n ,  C a r h a r t ,  and W ilb e r  (6 8 )  i n  1 9 6 3 , I t  c o n s i s t s  o f  
a  v o c a b u la r y  o f  100 CNC m o n o s y l la b ic  w ords d i s t r i b u t e d  
e q u a l l y  b e tw e en  tw o l i s t s ,  w i t h  s i x  r a n d o m iz a t io n s  f o r  each  
l i s t .  The 100 w o rd s  w e re  t a k e n  fro m  t h e  o r i g i n a l  L e h i s t e -  
P e te r s o n  CNC word l i s t s  ( ^ ) .  The NU A u d i to ry  T e s t  #4 l i s t s  
w e re ,  a c c o r d in g  t o  t h e  a u t h o r s ,  m ore p r e c i s e l y  p h o n e m ic a lly  
b a la n c e d  th a n  t h e  o r i g i n a l  L e h i s t e - P e t e r s o n  CNC w ord l i s t s .
S tu d ie s  a t  N o r th w e s te rn  U n i v e r s i t y  u t i l i z i n g  th e  
NU A u d i to ry  T e s t  # 4  i n d i c a t e d  t h a t  t h e  t e s t  m a t e r i a l s  w e re  
to o  r e s t r i c t e d  in  num ber. L e a rn in g  e f f e c t s  an d  p o s s i b l y  
o t h e r  v a r i a b l e s  p ro d u c e d  d i f f e r e n t i a l  r e s u l t s  when t h e  t e s t s  
w ere  u se d  r e p e a t e d l y  w i th  i n d i v i d u a l  s u b j e c t s .  C o n s e q u e n tly ,  
T il lm a n  and  C a rh a r t  ( ^ )  d e v e lo p e d  th e  NU A u d ito ry  T e s t  #6 
a s  a n  e x p a n s io n  o f  t h e  NU A u d i to ry  T e s t  # 4 ,  T e s t  #6 c o n s i s t s  
o f  a  v o c a b u la ry  o f  200 CNC m o n o s y l la b ic  w ords d i s t r i b u t e d  
e q u a l l y  among f o u r  l i s t s .  Phonem ic b a la n c e  was m a in ta in e d  
th r o u g h o u t ,  T illm a n  an d  C a r h a r t  i n d i c a t e d  t h a t  th e  f o u r  
l i s t s  w ere  e s s e n t i a l l y  i d e n t i c a l ,  i n t e r c h a n g e a b le ,  and 
y i e ld e d  a p p r o x im a te ly  t h e  same a r t i c u l â t io n - g a in  f u n c t io n  
( 5 ,6  p e r c e n t  p e r  d B ),
I n  1967 , S o m m erv ille  (6 ^ )  r e c o rd e d  and s ta n d a r d iz e d  
t h e  NU A u d i to ry  T e s t  #6  a t  t h e  S p eech  an d  H e a r in g  C e n te r ,
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U n i v e r s i t y  o f  Oklahoma M e d ic a l C e n te r ,  The r e s u l t s  o f  h e r  
i n v e s t i g a t i o n  i n d i c a t e d  t h a t  t h e  U n iv e r s i t y  o f  Oklahoma 
r e c o r d in g s  o f  t h e  NU A u d i to ry  T e s t  #6 a r e  e q u a l ly  r e l i a b l e  
an d  in te r c h a n g e a b le  an d  p ro d u c e  e s s e n t i a l l y  t h e  same p e r c e n t -  
p e r-d B  s lo p e  ( a p p ro x im a te ly  5 p e r c e n t  p e r  dB) a s  o b ta in e d  by  
T il lm a n  a n d  C a r h a r t  (6 7 ) u s in g  NU A u d i to ry  T e s t  #6 a s  w e l l  
a s  t h a t  o b ta in e d  by o t h e r s  (2 ^ , 26) u s in g  t h e  W-22 word l i s t s .  
The t e s t s  p r e v i o u s l y  d i s c u s s e d  w ere  d e v e lo p e d  f o r  
t h e  p u rp o s e  o f  a s s e s s i n g  th e  o v e r a i l - a u d i t o r y - s p e e c h -  
d i s c r im in a t io n  a b i l i t y  o f  a  s u b j e c t .  A tte m p ts  t o  u s e  t h e s e  
t e s t s  t o  e v a l u a t e  a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  a b i l i t y  
a n a l y t i c a l l y  ( e v a lu a t in g  t h e  ty p e s  o f  e r r o r s  made by  a 
s u b j e c t ) h a v e  m et w i th  r e l a t i v e l y  l i t t l e  s u c c e s s .  In  1959 ,
O yer an d  Doudna ( ^ )  em ployed th e  W-22 word l i s t s  a s  th e  
s p e e c h  s i g n a l  in  an  a t t e m p t  t o  a n a ly z e  t h e  r e s p o n s e  made b y  
h e a r in g - im p a i r e d  s u b j e c t s  w i th  v a r y in g  h e a r i n g - l o s s  e t i o l o g i e s .  
The s u b j e c t s '  i n c o r r e c t  r e s p o n s e s  w ere  a n a ly z e d  w i th  r e s p e c t  
t o  th e  phonem e c o n f u s io n s  w h ich  o c c u r re d  and  t h e i r  f r e q u e n c y  
o f  o c c u r r e n c e .  The a u th o r s  r e p o r t e d  t h a t  a l th o u g h  vow el 
c o n f u s io n s  o c c u r re d  l e s s  f r e q u e n t l y  th a n  d id  c o n so n a n t 
c o n f u s io n s ,  a  g r e a t e r  p r o p o r t i o n  o f  c o n f u s io n s  o c c u rre d  among 
v o w els  th a n  among c o n s o n a n ts .  They a l s o  r e p o r t e d  t h a t  
e s s e n t i a l l y  t h e  same phoneme c o n f u s io n s  o c c u r re d  in  a l l  t h e  
e t i o l o g i c a l  c a t e g o r i e s  s tu d i e d  and t h a t  s u b s t i t u t i o n s  
o c c u r re d  m ore f r e q u e n t l y  th a n  e i t h e r  o m is s io n s  o r  a d d i t i o n s ,  
a l th o u g h  o m is s io n s  an d  a d d i t i o n s  o c c u r re d  m ore f r e q u e n t l y  in
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t h e  f i n a l  th a n  i n  t h e  i n i t i a l  p o s i t i o n s  o f  th e  t e s t  w o rd .
T he e r r o r  in fo r m a t io n  w as t o o  l i m i t e d  w i th  t h i s  t e s t  t o  
d i s t i n g u i s h  s p e c i f i c  e r r o r  p a t t e r n s .
I n  1964 , S c h u l tz  ( ^ )  u t i l i z e d  th e  W-22 w ord  l i s t s  
t o  d e te rm in e  a  p a t t e r n  o f  e r r o r s  i n  a n  a u d i to r y - s p e e c h -  
d i s c r i m i n a t i o n  t a s k .  S c h u l t z  s t a t e d  t h a t  a  s u b j e c t ' s  
i n c o r r e c t  r e s p o n s e  s h o u ld  y i e l d  a  p r e d i c t a b l e  p a t t e r n  b e c a u s e  
r e s p o n s e s  sh o u ld  e x h i b i t  phonem ic l a w f u ln e s s .  S c h u l tz  w as 
n o t  s u c c e s s f u l  i n  h i s  a t t e m p t  t o  a n a ly z e  e r r o r  p a t t e r n s  
u t i l i z i n g  W-22 word l i s t s  b e c a u s e  o f  t h e  l a r g e  num ber o f  
c o n s t r a i n t s  im posed on t h e  s u b j e c t ' s  r e s p o n s e s  w h ich  w ere  
n o t  a c o u s t i c  i n  c h a r a c t e r  ( th e  n eed  t o  re sp o n d  in  w o rd s , t h e  
s u b j e c t ' s  v o c a b u la r y ,  e t c . ) .  S c h u l t z  co n c lu d e d  t h a t  v o w els  
w h ich  had  p r e v io u s ly  b e e n  r e p o r t e d  a s  c o n t r i b u t i n g  l i t t l e  
t o  a u d i to r y - s p e e c h  d i s c r i m i n a t i o n  w ere  o f  s u f f i c i e n t  s i g n i ­
f i c a n c e  t o  w a r r a n t  f u r t h e r  e x p l o r a t i o n .  He s t a t e d  t h a t  t e s t s  
o u g h t t o  b e  d e v e lo p e d  w h ich  w ould  p ro v id e  s e p a r a t e  t e s t i n g  
an d  a n a l y s i s  o f  c o n s o n a n ts  and  v o w el s p e e c h  so u n d s .
I n  1967 , B r ic k e r  ( 5 ) ,  u s in g  an  o p e n - re s p o n s e  t e s t ,  
i n v e s t i g a t e d  t h e  a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  e r r o r s  o f  
90 n o rm a l- h e a r in g  p r e s c h o o l  c h i l d r e n  b e tw een  t h e  a g e s  o f  
3 and 6 y e a r s .  The t e s t  c o n s i s t s  o f  22 c o n s o n a n ts  c o u p le d  
w i th  e a c h  o f  tw o v o w e ls  t o  fo rm  c o n s o n a n t- vowe 1 n o n s e n se  
s y l l a b l e s .  The c o n s o n a n ts  a r e  com bined w i th  t h e  vo w el / a /  
i n  one l i s t  and  t h e  v o w el / € /  i n  a  seco n d  l i s t .  B r i c k e r  
i n d i c a t e d  t h a t  e r r o r s  made w ere  i n v e r s e l y  r e l a t e d  t o  t h e
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f re q u e n c y  o f  t h e  sound  i n  t h e  v o c a b u la r y  o f  t h e  s u b j e c t s  
a s  w e l l  a s  t o  t h e  s o u n d ’ s  f r e q u e n c y  o f  o c c u r r e n c e  i n  th e  
E n g l i s h  la n g u a g e .  He a l s o  r e p o r t e d  t h a t  t h e  num ber o f  e r r o r s  
d e c r e a s e d  a s  t h e  a g e  o f  t h e  s u b je c t  i n c r e a s e d .  M ore e r r o r s  
w e re  a s s o c i a t e d  w i t h  t h e  p la c e  o f  a r t i c u l a t i o n  th a n  w i th  
e i t h e r  t h e  m anner o f  a r t i c u l a t i o n  o r  t h e  v o i c e d - v o ic e l e s s  
d im e n s io n . The a u t h o r  sum m arized b y  s u g g e s t in g  t h a t  an  
a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  t e s t  f o c u s e d  on th e  p la c e  o f  
a r t i c u l a t i o n  a lo n e  w ould b e  th e  b e s t  ty p e  o f  t e s t  t o  b r in g  
t h e  m a j o r i t y  o f  r e s p o n s e s  u n d e r  a p p r o p r i a t e  s t im u lu s  c o n t r o l .  
I n  1 9 68 , B o o th ro y d  (4 )  d e v e lo p e d  a  m a th e m a tic a l  
p ro c e d u re  f o r  c a l c u l a t i n g  a p r e d i c t e d  p h o n e m e -d is c r im in a t io n  
s c o r e  on t h e  b a s i s  o f  t h e  a c o u s t i c a l  p r o p e r t i e s  o f  a  
s p e c i f i c  phonem e, t h e  f re q u e n c y  o f  o c c u r r e n c e  o f t h e  phonem e, 
a n d  c e r t a i n  c o n t e x t u a l  i n f l u e n c e s ,  su c h  a s  t h e  a r t i c u l a t o r y  
i n f lu e n c e s  o f  t h e  a d j a c e n t  phonem es. He d e v e lo p e d  an  o p en - 
r e s p o n s e  t e s t  com posed o f  c o n s o n a n t-v o w e l-c o n s o n a n t  w o rd s .
The a u th o r  t e s t e d  tw o  g ro u p s  o f c h i l d r e n ,  one w i th  no rm al 
h e a r in g  an d  t h e  o t h e r  w i th  a  " p a r t i a l "  h e a r i n g  l o s s .  The 
s u b j e c t s ’ a g e s  ra n g e d  fro m  5 to  15 y e a r s .  The t e s t  c o n s i s t s  
o f  150 " s h o r t ,  iso p h o n e m ic  w o rd s ,"  u t i l i z i n g  a  t o t a l  o f  30 
phonem es d i s t r i b u t e d  e q u a l l y  among 15 l i s t s .  The v o c a b u la ry  
w as n o t  r e s t r i c t e d  t o  t h a t  o f  any  p a r t i c u l a r  ag e  g ro u o ; 
c o n s e q u e n t ly ,  many o f  th e  t e s t  w ords w e re  u n f a m i l i a r  t o  th e  
s u b j e c t s .  The s u b j e c t s ’ r e s p o n s e s  w ere  w r i t t e n  down b y  th e  
t e s t e r ,  B o o th ro y d  i n d i c a t e d  t h a t  a n  a u d i t  o r  y - s p e e c h -
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d i s c r i m i n a t i o n  s c o r e  b a se d  on a  p e r c e n ta g e  o f  r e c o g n iz e d  
phonem es was a  m ore v a l i d  m e asu re  o f  t h e  a b i l i t y  t o  make 
phonem ic c l a s s i f i c a t i o n s  th a n  was a  s c o r e  b a se d  on t h e  
p e r c e n ta g e  o f  r e c o g n iz e d  w o rd s .
In  1969, Abbs an d  M in i f i e  (%) p r e s e n te d  an  o p e n -  
r e s p o n s e  a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  t e s t  t o  17 n o rm a l-  
h e a r i n g  c h i l d r e n  b e tw e e n  t h e  a g e s  o f  5 an d  8 y e a r s  t o  
d e te rm in e  t h e i r  a b i l i t y  t o  d i s c r i m i n a t e  among f r i c a t i v e s .  
C a r r e l 1 and T i f f a n y  (%) h a v e  l i s t e d  t h e  f o l lo w in g  phonem es 
a s  f r i c a t i v e s :  / f / ,  / v / ,  / © / ,  / ^ / ,  / s / ,  / z / ,  / / / ,  / J / ,
an d  / h / .  The f r i c a t i v e s  u se d  i n  t h e  Abbs and  M in i f i e  s tu d y  
w e re  / s / ,  / z / ,  / f / ,  / v / ,  / 9 / ,  and / ^ / ,  They w ere  p r e s e n te d  
in  c o n s o n a n t-v o w e l an d  v o w e l-c o n so n a n t c o m b in a t io n s .  The 
t h r e e  v ow els  u sed  w ere  / a / ,  / i / ,  and  / a z / .  Each s u b j e c t  
r e c e iv e d  s y l l a b l e  p a i r s  f o r  e a c h  p o s s i b l e  f r i c a t i v e - v o w e l  
c o m p a r iso n . The i n v e s t i g a t o r s  a n a ly z e d  t h e  r e c o rd e d  s p e e c h  
s i g n a l  t o  d e te rm in e  t h e  d u r a t io n  o f  t h e  c o n s o n a n ts  an d  v o w e ls , 
t h e  a m p li tu d e  o f  t h e  f r i c a t i v e s ,  an d  t h e  c e n t e r  f r e q u e n c y  and  
band  w id th  o f  t h e  r e s o n a n c e  c u rv e s  o f  e a c h  o f  t h e  f r i c a t i v e s .  
They e v a lu a te d  t h e  c o n t r i b u t i o n  o f  t h e s e  a c o u s t i c  c u e s  t o  t h e  
d i s c r i m i n a t i o n  s c o r e s  o b ta in e d  among th e  f r i c a t i v e s .  The 
h i g h e s t  d i s c r i m i n a t i o n - e r r o r  r a t e s  w ere  o b s e rv e d  i n  t h e  
p a i r s  / f /  and  / Q /  an d  / v /  an d  / é / .  C o n s id e ra b ly  lo w e r  
d i s c r i m i n a t i o n - e r r o r  r a t e s  w e re  o b s e rv e d  when v o ic in g  
d i f f e r e n c e s  w ere  p r e s e n t  b e tw e e n  tw o f r i c a t i v e s  o r  i f  t h e r e  
w ere  s i g n i f i c a n t  s p e c t u r a l  d i f f e r e n c e s .  C e r t a in  s p e c t u r a l
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c h a r a c t e r i s t i c s  of t h e  f r i c a t i v e s  / s /  and / z /  s e t  them  a p a r t  
fro m  t h e  o th e r  f r i c a t i v e s ,  t h u s  m ak ing  d i s c r i m i n a t i o n  b e tw e e n  
/ s /  an d  / z /  and  any  o f  t h e  o t h e r  f r i c a t i v e s  c o n s id e r a b ly  
e a s i e r  th a n  d i s c r i m i n a t i o n  among / f / ,  / v / ,  / $ / ,  and / ^ / .
I n  1 9 6 9 , Law rence an d  B y e rs  (3 5 ) i n v e s t i g a t e d  t h e  
a b i l i t y  o f  h e a r in g - im p a i r e d  s u b j e c t s  t o  i d e n t i f y  v o i c e l e s s  
f r i c a t i v e s .  F iv e  m ale  a d u l t s  who h ad  h ig h - f r e q u e n c y  s e n s o r i ­
n e u r a l  h e a r in g  l o s s e s  w ere  t h e  s u b j e c t s .  T h e ir  s p e e c h -  
r e c e p t i o n  t h r e s h o l d s  ra n g e d  fro m  6 t o  22 dB, and t h e i r  s p e e c h -  
d i s c r i m i n a t i o n  s c o r e s  ra n g e d  fro m  72 t o  84 p e r c e n t  a s  m easu red  
on t h e  W-22 w ord l i s t s .  The o p e n - re s p o n s e  t e s t  u sed  f o r  t h i s  
s tu d y  c o n s i s t s  o f  16 c o n s o n a n t-v o w e l s y l l a b l e s  w hich  w ere  
fo rm ed  b y  co m b in in g  th e  f r i c a t i v e s  /J/, / s / ,  / f / ,  and / Q /  
and t h e  f o u r  v o w e ls  / i / ,  / e / ,  / o / ,  and / u / .  The i n v e s t i g a t o r s  
r e p o r t e d  t h a t  t h e  f r i c a t i v e s  w ere  i d e n t i f i e d  c o r r e c t l y  a s  
f o l l o w s :  / $ / 1 p e r c e n t ;  / s / ,  83 p e r c e n t ;  / f / ,  77 p e r c e n t ;
and / 0 / ,  72 p e r c e n t .  The f r i c a t i v e s  / s /  and  / $ /  w ere  
c o n fu s e d  one f o r  th e  o t h e r ,  and  / f /  and / Q /  w ere  c o n fu se d  one 
f o r  t h e  o t h e r .  No vow el c o n f u s io n s  w ere  r e p o r t e d .  F r i c a t i v e s ,  
h o w e v e r, w ere  m ore o f t e n  c o n fu se d  i n  a s s o c i a t i o n  w ith  t h e  
f r o n t  v o w e ls  / i /  and / e /  th a n  w i th  t h e  b ac k  v o w els  / u /  and  
/ o / ,  L aw rence and B y ers  q u e s t io n e d  w h e th e r  h ig h - f r e q u e n c y  
e n e rg y  was a  v a l i d  and  im p o r ta n t  c o n t r i b u t o r ,  p a r t i c u l a r l y  
f o r  i n d i v i d u a l s  w ith  h ig h - f r e q u e n c y  h e a r in g  im p a irm e n ts .
They sum m arized  t h e i r  i n v e s t i g a t i o n  by  s u g g e s t in g  t h a t  lo w - 
f r e q u e n c y  e n e r g y ,  i n t e n s i t y ,  and d u r a t io n  o f  th e  f r i c a t i v e s
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w ere im p o r ta n t  t o  h e a r in g - im p a i r e d  s u b j e c t s  a s  c u e s  f o r  
v o i c e l e s s - f r i c a t i v e  i d e n t i f i c a t i o n ,
C lo se d -R e sp o n se  T e s t s  
The te rm  " c lo s e d - r e s p o n s e "  was f i r s t  u se d  by  H ouse, 
e t  a l .  (2 7 ) i n  1965 t o  d e s c r ib e  a  m u l t i p l e - c h o i c e  a u d i t o r y -  
s p e e c h - d i s c r im in a t io n  t e s t  w h ich  th e y  had  d e v i s e d .  A s u b je c t  
s e l e c t e d  h i s  r e s p o n s e  fro m  among a r e l a t i v e l y  s m a l l  number 
o f a l t e r n a t i v e s  (fro m  tw o t o  e i g h t ,  b u t  u s u a l l y  f o u r ) ,  a l l  
o f w h ich  w e re  known t o  h im . The a l t e r n a t i v e s  i n  a s e t  w ere 
p r e s e n te d  t o  t h e  s u b j e c t ,  u s u a l l y  on a p r i n t e d  p a g e , j u s t  
b e f o r e  t h e  p r e s e n t a t i o n  o f  th e  t e s t  i te m ,
C lo s e d - r e s p o n s e  o r  m u l t i p l e - c h o i c e ,  f o r c e d - r e s p o n s e  
t e s t s  w e re  u s e d  i n  a num ber o f  e a r l y  s p e e c h - h e a r in g  t e s t s  
(4 3 ) b u t  w e re  n o t  u t i l i z e d  f o r  t h e  a n a l y t i c a l  s tu d y  o f  
a u d i t o r y - s p e e c h - d i s c r im in a t io n  a b i l i t y .  One o f  th e  e a r l i e s t  
p ro c e d u re s  o f  t h i s  ty p e  was a h e a r i n g - s c r e e n i n g  t e s t  u sed  in  
th e  1930*s ( ^ ) , i n  w h ic h  a  s u b j e c t  s e l e c t e d  o n e  o f  t h r e e  
p i c t u r e s  i n  r e s p o n s e  t o  a  r e c o rd e d  v o ic e  h e a rd  o v e r  e a rn h o n e s .  
The s e t  o f  t h r e e  p i c t u r e s  som etim es in c lu d e d  rh y m in g  w o rd s . 
T h is  p ro c e d u re  l o s t  p o p u l a r i t y  a s  a  s c r e e n in g  d e v ic e  w i th  t h e  
d e v e lo p m en t o f  p u r e - to n e  s c r e e n in g  t e s t s .
The V i c t o r i a  U n iv e r s i t y  E d u c a tio n  o f  t h e  D eaf New 
S ta n d a rd  T e s t i n g  L i s t  { ^ )  ( y e a r  unknown) u t i l i z e d  a  s i x -  
c h o ic e  n o n se n se -w o rd  s e t  f o r  a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  
t e s t i n g .  T h is  t e s t  w as u sed  t o  o b ta in  o n ly  q u a n t i t a t i v e  
t o t a l  s c o r e s .
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I n  1945 , M acF arlan d  ( ^ )  u t i l i z e d  t h e  c lo s e d -  
r e s p o n s e  s e t  a s  a  means o f  e v a l u a t i n g  q u a n t i t a t i v e  a u d i t o r y -  
s p e e c h - d i s c r im in a t io n  s c o r e s .  T h is  t e s t  i s  s im p ly  a  s e r i e s  
o f  p i c t u r e s  o f  f a m i l i a r  m o n o s y lla b ic  w o rd s . The t a s k  o f  th e  
s u b je c t  w as t o  p o in t  t o  t h e  a p p r o p r i a t e  p i c t u r e  when a t e s t  
w ord was p r e s e n t e d .  T h e re  was no a t te m p t  t o  e v a lu a t e  th e  
e r r o r s  a n a l y t i c a l l y .
F o llo w in g  W orld War I I ,  o t h e r  s t u d i e s  a p p e a re d  on 
t h e  d e v e lo p m e n t and  u s e  o f  m u l t i p l e - c h o i c e  o r  c lo s e d - r e s p o n s e  
a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  t e s t s .  H aagen  (1 8 )  and 
B la c k  (2 )  r e p o r t e d  m u l t i p l e - c h o i c e  s p e e c h - i n t e l l i g i b i l i t y  
t e s t s  w h ich  w ere  p r im a r i l y  d e s ig n e d  t o  t e s t  t h e  a r t i c u l a t i o n  
a b i l i t y  o f  c o m m u n ica tio n s  sy s te m s  and t a l k e r s .  In  th e s e  
s t u d i e s ,  t h e  i n v e s t i g a t o r s  d id  n o t  a n a ly z e  phoneme d i f f i c u l t y  
o r  p h o n e m e -e rro r  p a t t e r n s .  The v o c a b u la r y  f o r  t h e s e  t e s t s  
c o n s i s t s  o f  p a i r s  o f o n e  and tw o s y l l a b l e  w o rd s . T hese t e s t s  
w ere  d e s ig n e d  p r im a r i l y  t o  e v a lu a t e  t h e  t a l k e r  r a t h e r  th a n  
th e  l i s t e n e r .  T h e r e f o r e ,  t h e  a u th o r s  made no a t t e m p t  t o  
e v a lu a t e  t h e  p e rfo rm a n c e  o f  th o s e  w ith  d e f e c t i v e  h e a r in g .
I n  1953 , Q uick (M )  c o n s t r u c te d  a  s i m p l i f i e d  o p en - 
r e s p o n s e  a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  t e s t  f o r  u s e  w i th  
h e a r in g - im p a i r e d  s u b j e c t s .  The t e s t  c o n s i s t s  o f  tw o l i s t s  
o f  2 5 , t h r e e - a l t e r n a t i v e  s e t s  an d  r e q u i r e s  t h e  s u b je c t  t o  
r e a d  th e  r e s p o n s e  w o rd s . Homophenous m o n o s y l la b ic  w ords a r e  
u se d  in  e a c h  s e t ;  i . e . ,  p in k ,  p i g ,  b i g .  Q u ick  r e p o r te d  t h a t
20
t h e  t e s t  was r e l i a b l e  an d  t h a t  i t  c o u ld  m e a su re  t h e  e f f e c t s  
o f  a u d i t o r y  t r a i n i n g .
In  1953 , W atson (71.) c o n s t r u c t e d  h i s  M /J l i s t s  o f  
m o n o s y l la b ic  w ords t a k e n  fro m  t h e  v o c a b u la r y  o f  5 - y e a r - o ld  
n o r m a l- h e a r in g  S c o t t i s h  c h i l d r e n .  W atson s ta n d a r d iz e d  t h e  
w o rd s  f o r  u s e  w i th  " p a r t i a l l y "  h e a r in g - im p a i r e d  E n g l is h  
c h i l d r e n .  From t h i s  l i s t ,  W atson c o n s t r u c t e d  a  s i x - i t e m  
m u l t i p l e - c h o i c e  o r  c l o s e d - r e s p o n s e  a u d i t o r y - s p e e c h - d i s c r im i ­
n a t i o n  t e s t .  T h is  t e s t  c o n s i s t s  o f  25 c a r d s ,  s i x  p i c t u r e s  
on e a c h .  The nam es o f  t h e  p i c t u r e s  a r e  p r i n t e d  u n d e r  e a c h  
p i c t u r e .  H is  s u b je c t s  w e re  r e q u i r e d  t o  p o i n t  t o  one p i c t u r e  
i n  r e s p o n s e  t o  t h e  s p e e c h  s i g n a l .
In  1954 , H a ro ld  (2 0 ) a d a p te d  W a tso n ’ s (TjL) t e s t  s o  
t h a t  i t  c o u ld  b e  u se d  w i th  c h i l d r e n  who h a d  more s e v e r e  
h e a r i n g  im p a irm e n ts  th a n  W a tso n ’ s  " p a r t i a l l y "  h e a r in g  
s u b j e c t s .  H a r o ld ’ s  t e s t  c o n s i s t s  o f  10 w ords and p i c t u r e s  
on a  c a r d .  O nly  f i v e  w o rd s  on a c a rd  w e re  p r e s e n te d ,  and  
t h e  r e m a in in g  f i v e  w ords s e rv e d  a s  dummies o r  d i s t r a c t o r s .  
The t a s k  o f  h i s  s u b je c t s  w as t h e  same a s  i n  W atson’ s t e s t .
I n  1952 , M urray  ( ^ ) ,  u n d e r  t h e  a u s p ic e s  o f  t h e  
Commonwealth A c o u s t ic  L a b o r a to r i e s  o f  A u s t r a l i a ,  d e v e lo p e d  
a  t e s t  s i m i l a r  t o  W atso n ’ s ( 7 1 ) .  M u rray ’ s t e s t  c o n s i s t s  
o f  f i v e  c a r d s  w i th  25 w o rd s  on e a c h .  O nly  10 w ords fro m  
e a c h  g ro u p  o f  25 w ere  p r e s e n t e d .  D » le  (9 )  r e p o r te d  t h a t  
M u rra y ’ s t e s t  c o u ld  b e  m ore q u i c k l y  a d m in is te r e d  th a n
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W atson*s  t e s t .  He a d m i t t e d ,  how ever, t h a t  a  c e r t a i n  am ount 
o f  a c c u r a c y  was l o s t  b e c a u s e  o f  t h i s  f a c t o r .
I n  1962 , D a le  (9 )  r e p o r te d  t h a t  t h e  t e s t s  o f  
W atson  ( 7 1 ) /  H a ro ld  ( 2 0 ) .  and M urray (4 5 ) w e re  u n s a t i s f a c t o r y  
f o r  u s e  w i th  s e v e r e l y  h e a r in g - im p a i r e d  c h i l d r e n .
C o n s e q u e n t ly ,  h e  d e v e lo p e d  tw o c lo s e d - r e s p o n s e  t e s t s  d e s ig n e d  
s p e c i f i c a l l y  f o r  t e s t i n g  d i s c r im in a t io n  among vow el s o u n d s . 
T h e se  vo w el so u n d s  w e re  g rouped  in  t h r e e s  an d  in  p a i r s .
D ale  b e l i e v e d  t h a t  b y  u s in g  h i s  t e s t  o n e  w as a b l e  t o  a s c e r t a i n  
w h e th e r  a  s e v e r e l y  h e a r in g - im p a i r e d  c h i l d  h ad  c o n s id e r a b le  
o r  n e g l i g i b l e  a u d i t o r y  d i s c r im in a t io n  f o r  s p e e c h  so u n d s . He 
r e p o r t e d  t h a t  i n  many in s t a n c e s  t e s t s  w h ic h  w e re  to o  d i f f i ­
c u l t  f o r  c h i l d r e n  w ere  a d m in is te r e d  t o  th e m , a n d , t h e r e f o r e ,  
t h e  r e s u l t s  o b ta in e d  w e re  o f  l i t t l e  o r  no v a l u e .  D ale  
r e p o r t e d  t h a t  o u t  o f  27 c h i l d r e n  who h ad  h e a r i n g  l o s s e s  i n  
e x c e s s  o f  100 dB ( r e f e r e n c e  l e v e l  n o t  r e p o r t e d  b u t  
p re su m a b ly  r e ,  t h r e s h o l d  B r i t i s h  S ta n d a rd ,  w h ic h  i s  n e a r  
th e  ANSI S 3 ,6  -  1969 s t a n d a r d ) ,  17 w e re  a b l e  t o  d i s c r i m i n a t e  
a c c u r a t e l y  b e tw ee n  t h r e e  o r  m ore p a i r s  o f  v o w e ls  on h i s  t e s t .
I n  1953 , K e n d a l l  (3 ^ )  d e v e lo p e d  a  c lo s e d - r e s p o n s e  
a u d i t o r y - s p e e c h - d i s c r i m i n a t i o n  t e s t  f o r  y o u n g  h e a r in g -  
im p a ire d  c h i l d r e n  u s in g  s e t s  o f  to y s  o r  o b j e c t s .  He 
d e v e lo p e d  f i v e  l i s t s ,  e a c h  c o n ta in in g  12 p a i r e d  m o n o s y lla b ic  
n o u n s . Each o f  t h e  l i s t s  was eq u a te d  f o r  d i f f i c u l t y .
T w elve t o y s  o r  o b j e c t s  r e p r e s e n t i n g  e a c h  o f  t h e  12 t e s t  
w o rd s w ere  p la c e d  i n  a  b o x .  The t e s t e r  rem oved th e  f i r s t
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o b j e c t  and a sk e d  th e  s u b j e c t ,  '•■'That i s  t h e  name o f t h a t ? "
When a l l  t h e  to y s  o r  o b j e c t s  h ad  b e e n  named b y  a  s u b je c t  
and  p la c e d  in  f r o n t  o f  h im , t h e  s u b j e c t  was r e q u i r e d  t o  
p u t  th em  b a c k  i n t o  t h e  b o x  one by  o n e  a s  r e q u e s t e d .  As th e  
t e s t  p r o g r e s s e d  o r  a s  o b j e c t s  on t h e  t a b l e  w e re  r e d u c e d , th e  
t e s t  becam e p r o g r e s s i v e l y  e a s i e r .  To c o u n te r a c t  t h i s ,  o n ly  
t h e  f i r s t  10 w o rd s in  e a c h  l i s t  w e re  u se d  i n  t h e  t e s t .  The 
l a s t  tw o  w o rd s  w ere  in c lu d e d  a s  d i s t r a c t o r s ,  K e n d a ll  r e p o r t e d
t h a t  i t  was p o s s i b l e  t o  a s k  t h e  c h i l d  t o  "Show me th e  ___ "
r a t h e r  th a n  " P u t  th e  ___  i n  t h e  b o x ."  In  t h i s  way, i t  w as a
t e s t  o f  e q u a l  d i f f i c u l t y  th r o u g h o u t .  I f  t h i s  l a t t e r  m ethod 
w ere  u s e d ,  t h e  t e s t  w as a  12- i t e m  m u l t i p l e - c h o i c e  o r  1 2 - ite m  
c lo s e d - r e s p o n s e  t e s t .  K e n d a ll  i n d i c a t e d  t h a t  t h i s  m ethod 
n e v e r  seem ed a s  s u c c e s s f u l  f o r  t h e  y o u n g e r  c h i l d r e n  a s  d id  
t h e  a c t i v i t y  o f  p u t t i n g  t h e  to y s  o r  o b j e c t s  i n t o  th e  b o x . He 
r e p o r t e d  t h a t  t h i s  t e s t ,  a l th o u g h  n e c e s s a r i l y  m ore i n a c c u r a t e  
th a n  t e s t s  f o r  o ld e r  c h i l d r e n ,  p ro v e d  t o  be  v e r y  e f f e c t i v e  
w i th  y o u n g e r  c h i l d r e n  w hose v o c a b u la r i e s  w ere  r e s t r i c t e d .
In  1 9 5 5 , M i l l e r  and  N ic e ly  ( ^ )  i n v e s t i g a t e d  t h e  u s e  
o f  t h e  c lo s e d - r e s p o n s e  c o n c e p t  i n  a n  a u d i to r y - s p e e c h -  
d i s c r i m i n a t i o n  t e s t  t h e y  d e v is e d .  T h e i r  t e s t  i s  c o m p rised  
o f  16 c o n s o n a n ts ,  e a c h  com bined w i th  t h e  vow el / a /  t o  fo rm  
a n o n s e n se  s y l l a b l e .  Each s u b j e c t  w as f a m i l i a r i z e d  w i th  th e  
t e s t  i te m s  and  t h e  r e s p o n s e  v o c a b u la r y  p r i o r  t o  t h e  d a ta  
c o l l e c t i o n .  The r e s p o n s e  ra n g e  was s u f f i c i e n t l y  l a r g e  s o  
t h a t  t h e  f o r m a t  p la c e d  l i t t l e  r e s t r i c t i o n  upon t h e  s u b j e c t ' s
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r e s p o n s e .  M i l l e r  and  N ic e ly  i n v e s t i g a t e d  t h e  p h o n e m e -e r ro r -  
s u b s t i t u t i o n  p a t t e r n s  o f  n o r m a l- h e a r in g  s u b j e c t s  in  a  fo rm a t 
w h ere  t h e  c o n s t r a i n t s  o f  la n g u a g e  and v o c a b u la r y  w e re  rem oved . 
T hey  a l s o  i n v e s t i g a t e d  th e  in f lu e n c e s  o f  n o i s e  and v a r io u s  
f i l t e r  s e t t i n g s  upon t h e  t e s t  s i g n a l s .  M a tr ix  a n a l y s i s  o f  
i n d i v i d u a l  s u b je c t  e r r o r s  was n o t  c a r r i e d  o u t  in  t h e i r  s tu d y .  
In  1 9 58 , F a irb a n k s  (1 4 )  d e v e lo p e d  t h e  Rhyme T e s t ,
In  t h i s  " s e m i-c lo s e d "  s e t ,  e a c h  t e s t  s t im u lu s  and  a l l  o f  th e  
a c c e p t a b l e  r e s p o n s e s  f o r  i t  h a v e  common phoneme r o o t s ,  
h e n c e ,  th e  te rm  "Rhyme T e s t , "  The Rhyme T e s t  c o n s i s t s  o f  a 
v o c a b u la r y  o f  250 common m o n o s y l la b ic  w ords w h ich  c o n t a i n  
50 s e t s  o f  f i v e  rhym ing  w ords i n c lu d in g  18 c o n s o n a n ts  w h ich  
h a v e  b e e n  r e p o r te d  t o  a c c o u n t  f o r  90 p e r c e n t  o f  a l l  c o n s o n a n t 
o c c u r re n c e s  in  t h e  E n g l is h  la n g u a g e  ( 3 3 ) ,  F a irb a n k s  
d e v e lo p e d  an a n sw e r  s h e e t  w h ic h  d i s p l a y s  t h e  rh y m in g  p o r t i o n  
o f  t h e  t e s t  w ord w i th  a  b la n k  b e f o r e  t h e  common e n d in g .  The 
s u b j e c t  re sp o n d s  b y  a d d in g  t h e  a p p r o p r i a t e  c o n s o n a n t  t o  fo rm  
t h e  w ord he h e a r d .  The Rhyme T e s t  u s e s  e s s e n t i a l l y  t h e  same 
fo rm a t  a s  th e  t e s t  d e v e lo p e d  b y  M i l l e r  and N ic e ly  ( 4 4 ) .
The Rhyme T e s t ,  h o w e v e r, u s e s  m e a n in g fu l w o rd s and  l i m i t s  
t h e  r e s p o n s e  b y  im p o s in g  t h e  u s e  o f  rhym ing  w o rd s , an d  h e n c e  
t h e  a p p l i c a t i o n  o f  th e  te r m  " s e m i - c lo s e d ,"  The u s e  o f  w ords 
in c r e a s e d  th e  f a c e  v a l i d i t y  a c c o r d in g  t o  F a i r b a n k s ,  He 
i n d i c a t e d  t h a t  ch a n c e  p r o b a b i l i t y  v a r ie d  fro m  s u b j e c t  t o  
s u b j e c t  a c c o r d in g  t o  e a c h  s u b j e c t ' s  v o c a b u la r y .  He b e l i e v e d  
t h a t  t h e  Rhyme T e s t  m ig h t b e  s u i t a b l e  f o r  d e te r m in in g
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a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  a b i l i t y .  Even th o u g h  t h e  t e s t  
was n o t  d e v e lo p e d  f o r  d e t a i l e d  a n a l y s i s  o f  t h e  s u b s t i t u t i o n  
p a t t e r n ,  F a i rb a n k s  i n d i c a t e d  t h a t  b o th  t h e  a c o u s t i c a l  
c h a r a c t e r i s t i c s  o f  t h e  c o n s o n a n t i t s e l f  and  th o s e  o f  t h e  
v o w e l-c o n so n a n t t r a n s i t i o n  in f lu e n c e d  i d e n t i f i c a t i o n  o f  th e  
t e s t  w o rd .
I n  1968 , K o p ra , B lo s s n e r ,  and W aldron  (3 2 ) com pared 
r e s u l t s  o b ta in e d  u s in g  t h e  F a i rb a n k s  Rhyme T e s t  (1 4 ) an d  th e  
CID A u d ito ry  T e s t  W-22 (2 6 ) on  15 n o r m a l- h e a r in g  and  15 
h e a r in g - im p a i r e d  s u b j e c t s .  T he a g e s  o f  t h e  s u b j e c t s  i n  t h e  
h e a r in g - im p a i r e d  g ro u p  ra n g e d  fro m  15 t o  65 y e a r s .  T h e ir  
s p e e c h - r e c e p t io n  t h r e s h o l d s  ra n g e d  from  8 t o  62 dB . The 
a g e s  o f  t h e  n o r m a l- h e a r in g  s u b j e c t s  ra n g e d  from  19 t o  37 
y e a r s .  Each s u b j e c t ' s  b e t t e r  e a r ,  a s  d e f in e d  by  a  s p e e c h -  
r e c e p t i o n - t h r e s h o l d  s c o r e ,  w as u s e d  in  t h e  e x p e r i m e n t a l - t e s t  
s e s s i o n .  Each s u b je c t  was p r e s e n te d  t h e  F a irb a n k s  Rhyme 
T e s t  an d  t h e  CID A u d ito ry  T e s t  W-22 a t  - 4 ,  0 , 8 , 16 , 2 4 ,
3 2 , an d  40 dB s e n s a t i o n  l e v e l s .  The a u th o r s  s u g g e s te d  t h a t  
n e i t h e r  t e s t  a p p e a re d  t o  b e  s u p e r i o r  a s  a  d i a g n o s t i c  
i n d i c a t o r .  S i m i l a r  q u a n t i t a t i v e  r e s u l t s  w e re  o b ta in e d  u s in g  
b o th  t e s t s ,  an d  t h e y  b o th  d i f f e r e n t i a t e d  b e tw e e n  g ro u p s  o f 
n o r m a l- h e a r in g  s u b je c t s  and  s u b j e c t s  w i th  s e n s o r i - n e u r a l  
h e a r in g  im p a irm e n ts .  The p e r f o r m a n c e - in te n s i t y  f u n c t io n s  
f o r  t h e  tw o t e s t s  w ere  s i m i l a r  f o r  b o th  g ro u p s  o f  s u b j e c t s .  
The a u t h o r s  sum m arized  t h e i r  i n v e s t i g a t i o n  b y  s u g g e s t in g  
t h a t  t h e  F a irb a n k s  Rhyme T e s t  w as t h e  p r e f e r r e d ,  t e s t .
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I n  19 6 5 , a  m o d i f i c a t i o n  o f  F a irb a n k s*  Rhyme T e s t  (1 4 ) 
was p r e s e n te d  by  H o u se , e t  a l ,  (2% ). T h is  new t e s t  i s  c a l l e d  
t h e  M o d if ie d  Rhyme T e s t  (MRT) an d  i s  com posed o f  c o n s o n a n t-  
v o w e l-c o n s o n a n t  (CVC) w o rd s . T h is  t e s t  i s  by  d e f i n i t i o n  a  
t r u e  c lo s e d - r e s p o n s e  s e t  b e c a u s e  i t  l i m i t s  th e  num ber o f  
p o s s i b l e  r e s p o n s e s  a v a i l a b l e  t o  a  s u b j e c t  f o r  e a c h  t e s t  i te m  
p r e s e n t a t i o n  and p r e s e n t s  t h e  c o m p le te  v o c a b u la r y  o f e a c h  
c lo s e d - r e s p o n s e  s e t  on a  r e s p o n s e  s h e e t .  The t e s t  i s  com posed 
o f  50  s e t s  o f  s i x  " rh y m in g "  CVC w ords w h ic h  commonly o c c u r  
in  t h e  E n g l i s h  la n g u a g e .  I n  25 o f  t h e  s e t s ,  t h e  w ords d i f f e r  
o n ly  i n  t h e  i n i t i a l - c o n s o n a n t  p o s i t i o n ;  i n  t h e  r e m a in in g  25 
s e t s ,  t h e  w o rd s  d i f f e r  o n ly  in  t h e  f in a l - c o n s o n a n t  p o s i t i o n .  
The t a s k  o f  a  s u b j e c t  i s  t o  s e l e c t  t h e  w ord p r e s e n te d  t o  him  
fro m  e a c h  c lo s e d - r e s p o n s e  s e t .  The i n v e s t i g a t o r s  r e p o r t e d  
t h e  f o l l o w in g  d a t a  o b ta in e d  fro m  t h e  MRT; ( a )  a  p e r fo rm a n c e -  
i n t e n s i t y  f u n c t i o n  o f  5 ,0  p e r c e n t  p e r  dB , (b ) m ore  d i s c r i m i ­
n a t i o n  e r r o r s  f o r  v o ic e d  th a n  u n v o ic e d  c o n s o n a n t  s o u n d s , and  
( c )  m ore d i s c r i m i n a t i o n  e r r o r s  f o r  t h e  f i n a l - c o n s o n a n t  t e s t  
w o rd s . T h e se  d a t a  w e re  o b ta in e d  fro m  n o r m a l- h e a r in g  s u b j e c t s .
I n  1967 , G r i f f i t h s  (1 7 )  p r e s e n te d  a  " d i a g n o s t i c -  
a r t i c u l a t i o n "  t e s t  d e s ig n e d  a s  t h e  Rhym ing M in im a l-C o n tra s t  
T e s t ,  He b a s e d  h i s  w ork on th e  H o u se , e t  a l ,  (2 7 )  s tu d y  
and  on t h e  M i l l e r  a n d  N ic e ly  ( ^ )  s tu d y .  The Rhyming 
M in im a l- C o n tr a s t  T e s t  c o n s i s t s  p r i m a r i l y  o f  CVC m o n o s y l la b ic  
w o rd s . T h e re  i s  a  t o t a l  o f  250 w o rd s , 150 o f  th em  ta k e n  
fro m  t h e  H o u se , e t  aJL, v o c a b u la r y .  T h e re  a r e  50 s e t s  o f
26
f i v e  w o rd s , e a c h  o f  w h ich  h a v e  a common c o n s o n a n t-v o w e l o r  
v o w e l-c o n s o n a n t  phonem e c e x p o s i t i o n  an d  d i f f e r  o n ly  in  th e  
c o n s o n a n t t o  b e  t e s t e d .  The i n i t i a l - c o n s o n a n t  r e p r e s e n t s  
t h e  t e s t  i t e m  in  25 s e t s  w h i le  t h e  f i n a l  c o n s o n a n t  i s  t h e  
t e s t  i te m  in  t h e  o t h e r  25 s e t s .  The s e t s  w e re  d e s ig n e d  in  
su c h  a  way a s  t o  o f f e r  m in im a 1 -c o n t r a s t  c o m p a r is o n . T h a t i s ,  
G r i f f i t h s  c a t e g o r i z e d  th e  d i f f e r e n c e  b e tw e e n  phonem es 
a c c o r d in g  t o  p la c e  ( p o s i t i o n  i n  t h e  m outh m o st in v o lv e d  in  
th e  phonem e p r o d u c t io n ) ,  m anner ( th e  r e l e a s e  o f  th e  v o c a l  
a i r  s t r e a m ) ,  o r  v o i c i n g  ( v o ic e d ,  v o i c e l e s s ,  o r  n a s a l ) .  
G r i f f i t h s *  r e s u l t s  d i s a g r e e d  w i th  e a r l i e r  s t u d i e s  ( ^ ,  2 7 .
4 4 . 5 0 ) i n  t h a t  h e  found  f in a l - c o n s o n a n t  i te m s  w ere  n o t  m ore 
d i f f i c u l t  t o  r e c o g n iz e  th a n  w ere  i n i t i a l - c o n s o n a n t  i t e m s .
In  a n  a n a l y t i c a l  e v a l u a t i o n  o f  h i s  d a t a ,  h e  fo u n d  a l a r g e  
num ber o f  c o n f u s io n s  o c c u r r i n g  b e tw een  th e  / v /  an d  / ^ /  
phonem es an d  b e tw e e n  th e  / f /  and /@ / phonem es i n  b o th  q u i e t  
and  s i g n a l - t o - n o i s e  l i s t e n i n g  c o n d i t i o n s ,  G r i f f i t h s  f u r t h e r  
i n d i c a t e d  t h a t  t h e  M in im a l-C o n tra s t  T e s t  w as a v a l i d  and 
r e l i a b l e  d i a g n o s t i c  t o o l  w h ic h  o f f e r e d  an  a n a l y t i c a l  
e v a l u a t i o n  o f  th e  e r r o r s  p ro d u c ed  b y  a sp e e c h -c o m m u n ic a tio n  
s y s te m .
In  1968 , a  f u r t h e r  m o d i f i c a t i o n  o f  t h e  H o u se , e t  a l . 
(27 ) MRT w as p ro p o se d  by  K r u e l ,  e t  a l . ,  ( 3 2 ) .  T h is  a u d i t o r y -  
s p e e c h - d i s c r im in a t io n  t e s t  in c lu d e s  e s s e n t i a l l y  t h e  same 
v o c a b u la ry  a s  t h e  H ouse , e t  a l .  t e s t ,  b u t  t h e  t e s t  i te m s  
a r e  a r r a n g e d  in  t h r e e  o r i g i n a l  fo rm s w i th  s i x  r a n d o m iz a t io n s
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f o r  e a c h  fo rm . In c lu d e d  i n  t h e  t e s t  s e t  a r e  s i x  rh y m in g  t e s t  
i te m s  w h ic h  v a r y  e i t h e r  i n  th e  i n i t i a l - c o n s o n a n t  o r  t h e  f i n a l -  
c o n s o n a n t  p o s i t i o n .  The i n v e s t i g a t o r s  p ro d u ced  r e c o r d in g s  o f  
t h e  s p e e c h  s i g n a l s  a t  d i f f e r e n t  s i g n a l - t o - n o i s e  l e v e l s  ( th e  
n o i s e  an d  w o rd s w e re  b o th  r e c o rd e d  on t a p e )  and  u se d  d i f f e r e n t  
t a l k e r s .  P e rfo rm a n c e  s c o r e s  w h ic h  f e l l  b e lo w  90 , 7 0 , and 60 
p e r c e n t  a t  t h r e e  d i f f e r e n t  s i g n a l - t o - n o i s e  l e v e l s  w e re  
c o n s id e r e d  a b n o rm a l.  A n a ly s e s  o f  t h e  i n d i v i d u a 1 - s u b j e c t -  
e r r o r  p a t t e r n s  w ere  n o t  d o n e . The a u t h o r s ,  h o w e v e r, s u g g e s te d  
t h a t  a n  e r r o r - p a t t e r n  a n a l y s i s  w ould o f f e r  f u r t h e r  in f o r m a t io n .  
I n  1959 , H u tto n , C u r ry ,  and A rm stro n g  (28 ) p r e s e n te d  
a  c lo s e d - r e s p o n s e  a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  t e s t  in  
w h ic h  p h o n e t i c  c o m p o s it io n  and  word f a m i l i a r i t y  w ere  
c o n s id e r e d .  I n fo r m a t io n  w as o b ta in e d  on a g ro u p  o f  30 
s u b j e c t s  r a n g in g  fro m  8 t o  71 y e a r s  o f  a g e .  The s u b j e c t s '  
h e a r i n g  v a r i e d  fro m  n o rm a l t o  m o d e ra te  h e a r in g  l o s s e s ,  and 
t h e i r  d i s c r i m i n a t i o n  s c o r e s ,  a s  m easu red  on t h e  W-22 w ord 
l i s t s ,  ra n g e d  fro m  66 t o  100 p e r c e n t .  The c lo s e d - r e s p o n s e  
t e s t  w as p r e s e n te d  f r e e  f i e l d  a t  30 dB above  t h e  l e v e l  o f  
t h e  s p e e c h - r e c e p t io n  t h r e s h o l d .  T h is  t e s t  w as d e s ig n e d  f o r  
s u b j e c t s  w i th  m ild  t o  m o d e ra te  h e a r in g  im p a irm e n ts  a n d , 
t h e r e f o r e ,  w as e v a lu a te d  on s u b j e c t s  w i th  h e a r in g  l o s s e s  up 
t o  60-dB  h e a r i n g  l e v e l  (H L), The a u th o r s  r e p o r t e d  t h e i r  t e s t  
t o  b e  s e n s i t i v e  t o  d i f f e r e n t  k in d s  o f  h e a r i n g  l o s s e s  and to  
y i e l d  r e l i a b l e  e s t im a te s  o f  d i s c r i m i n a t i o n  a b i l i t y .  The a u th o r s  
d id  n o t  i n c lu d e  e r r o r - m a t r i x  s t u d i e s  i n  t h e i r  i n v e s t i g a t i o n .
28
I n  1963, M y a tt an d  L andes { ^ )  p r e s e n te d  a c l o s e d -  
r e s p o n s e  a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  t e s t  u s in g  p i c t u r e s  
on c a r d s  f o r  r e s p o n s e  p u r p o s e s .  E ig h t  p i c t u r e s ,  f o u r  t o  a 
c a r d ,  w ere  ch o sen  t o  r e p r e s e n t  m o n o s y lla b ic  w ords ju d g e d  t o  
be w i t h i n  t h e  v o c a b u la ry  o f  t h e  s u b je c t s  t e s t e d .  Some 
p i c t u r e s  w ere  s p e c i f i c a l l y  g ro u p ed  t o  p r e s e n t  p h o n e t i c a l l y  
d i s s i m i l a r  w o rd s ; i , e , ,  f i s h ,  c u p , b l u e ,  and  book ; w h e re a s  
o th e r  g ro u p s  w ere  c h o se n  t o  p o r t r a y  w ords o f  m arked p h o n e t ic  
s i m i l a r i t y ;  i , e , ,  c o a t ,  c o n e ,  c o k e , an d  comb, A t h i r d  ty p e  
o f g ro u p in g  in c lu d e d  e le m e n ts  o f  b o th  s i m i l a r i t y  and 
d i s s i m i l a r i t y ;  i , e , ,  b o y , w in g , w a tc h , r i n g .  Each t e s t  word
was p r e s e n te d  w i th  t h e  c a r r i e r  p h ra s e  " P o in t  t o  th e  ____,"
A f te r  c o m p le tio n  o f  t h e  e n t i r e  t e s t ,  e a ch  s u b je c t  who had  
made a n  e r r o r  was shown t h e  p ag e  on w hich  t h e  e r r o r  h ad  b een  
made and  was a sk ed  t o  name e a c h  p i c t u r e  on t h e  page a s  t h e  
ex a m in e r  p o in te d  t o  i t .  The a u th o r s  s t r e s s e d  t h a t  t h i s  was 
done t o  v e r i f y  th e  s u b j e c t ' s  r e c o g n i t io n  o f  t h e  p i c t u r e s .
The a u th o r s  p r e s e n te d  t h i s  t e s t  t o  f o u r  g ro u p s  o f  20 c h i l d r e n  
e a c h . T h e re  was a  "n o rm a l"  g ro u p , a  " s p e e c h - d e f e c t iv e "  g ro u p , 
an  " e d u c a b l e -ment a 1 l y - r e t a r d e d " g ro u p , and a " t r a i n a b l e -  
r e t a r d e d "  g ro u p . C h i ld r e n  i n  a l l  g ro u p s  had  no rm al h e a r i n g ,  
and  t h e i r  a g e s  ran g e d  fro m  4 t o  15 y e a r s .  The i n v e s t i g a t o r s  
c o n c lu d e d  t h a t  th e  p h o n e t ic  v a r i e t y  o f  th e  p i c t u r e  g ro u p in g s  
y ie ld e d  v a lu a b le  in f o r m a t io n  fro m  t h e  number and ty p e s  o f  
e r r o r s  a s u b je c t  m ade. The a u th o r s  f u r t h e r  s u g g e s te d  t h a t  
b e c a u s e  o f  t h e  n o n - v e rb a l  r e s p o n s e  r e q u i r e d ,  t h e i r  p i c t u r e
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t e s t  w ould  be  a p p l i c a b l e  t o  th o s e  c h i l d r e n  who c a n n o t g iv e  
i n t e l l i g i b l e  v e r b a l  r e s p o n s e s  d u e  t o  im m atu re  s p e e c h  o r  
sp e e c h  d e f e c t s .  They a l s o  c o n c lu d e d  t h a t  i n t e l l i g e n c e  was 
n o t  a  c o n t r i b u t i n g  f a c t o r  t o  p e rfo rm a n c e  on t h e i r  t e s t ;  t h a t  
i s ,  m ost i n d i v i d u a l s  w i th  an  I ,Q ,  o f  a t  l e a s t  50 c o u ld  
p e rfo rm  t h e  n e c e s s a r y  t a s k .
L ing  an d  D ruz ( ^ )  in  1967 , and  L in g  ( ^ )  i n  1968, 
a t te m p te d  t o  d e v e lo p  s p e e c h -h e a r in g  t e s t s  w h ic h  c o u ld  b e  
u sed  t o  e v a lu a t e  th e  e f f e c t i v e n e s s  o f  a u d i t o r y  t r a i n i n g  and 
th e  e f f e c t s  o f  f r e q u e n c y  t r a n s p o s i t i o n  o f  s p e e c h  s i g n a l s .  
They d e v is e d  s e v e r a l  c lo s e d - r e s p o n s e  sp e e c h  t e s t s  w i th  w h ich  
t o  a c c o m p lish  t h i s .  The a u t h o r s ,  h o w e v e r , d id  n o t  e v a lu a te  
th e s e  s p e e c h  t e s t s .  R e c e n t ly ,  o t h e r  i n v e s t i g a t o r s  h av e  
e x p e r im e n te d  w i t h  f r e q u e n c y - t r a n s p o s i t i o n  and  v i s u a l  and 
t a c t i l e  c o d in g  o f  s p e e c h . Many o f  them  h a v e  u se d  th e  
c l o s e d - r e s p o n s e - t e s t  p a ra d ig m , b u t  in  e a c h  i n s t a n c e ,  th e  
sp e e c h  t e s t  d e v is e d  t o  e v a lu a te  t h e  new e q u ip m en t o r  m ethod 
was n o t  i n  i t s e l f  e v a lu a te d .
In  1968 , Owens and  S c h u b e r t  ( ^ )  r e p o r t e d  on a 
c lo s e d - r e s p o n s e  t e s t  d e s ig n e d  f o r  u s e  w i th  h e a r in g - im p a i r e d  
s u b j e c t s .  T h is  t e s t  c o n s i s t s  o f  CVC w o rd s a r r a n g e d  in  f o u r  
a l t e r n a t i v e  s e t s .  The v a r i a b l e  phoneme i s  a  c o n s o n a n t in  
e i t h e r  th e  i n i t i a l  o r  f i n a l  p o s i t i o n .  The s u b j e c t s  who 
p a r t i c i p a t e d  i n  t h i s  t e s t  w ere  E n g l i s h - s p e a k in g  a d u l t s  (a g e s  
u n r e p o r te d )  w hose p e rfo rm a n c e  on t h e  W-22 w ord  l i s t s  v a r i e d  
from  20 t o  70 p e r c e n t .  The t e s t  i te m s  w ere  p r e s e n te d  t o  one
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e a r  o f  e a c h  s u b j e c t  a t  a  l e v e l  4 0  dB ab o v e  h i s  s p e e c h -  
r e c e p t i o n  t h r e s h o l d  o r ,  i n  c a s e  o f  a  t o l e r a n c e  p ro b le m , a t  
t h e  h i g h e s t  l e v e l  h e  w ou ld  a c c e p t .  C o n fu s io n s  b e tw ee n  v o ic e d  
an d  u n v o ic e d  c o n s o n a n ts  r a r e l y  o c c u r r e d .  N a sa l an d  n o n - n a s a l  
so u n d s  w e re  r a r e l y  c o n f u s e d ,  A g r e a t e r  p e r c e n ta g e  o f 
phoneme e r r o r s  o c c u r re d  i n  t h e  f i n a l  p o s i t i o n  th a n  in  t h e  
i n i t i a l  p o s i t i o n .  The " l iq u id s '*  / r /  and / I /  w e re  se ldom  
c o n fu s e d  w i th  o t h e r  phonem es. Owens and  S c h u b e r t  s t a t e d  
t h a t  t h e  m ost e f f i c i e n t  c lo s e d - r e s p o n s e  s e t  w ould b e  one 
o r i g i n a t i n g  from  w ords d i f f e r i n g  o n ly  in  s p e c i f i c  phoneme 
c h a r a c t e r i s t i c s .  They h i g h l y  a d v o c a te d  t h e  c lo s e d - r e s p o n s e -  
s e t  t e s t  a s  an  a u d i t o r y - s p e e c h - d i s c r i m i n a t i o n  t e s t  f o r  u s e  
w i th  h e a r in g - im p a i r e d  s u b j e c t s .
I n  1968, Owens, T a l b o t t ,  and  S c h u b e r t  { ^ )  r e p o r t e d  
on a  t e s t  d e s ig n e d  f o r  h e a r in g - im p a i r e d  s u b j e c t s .  T h is  t e s t  
s p e c i f i c a l l y  m e a su re s  v o w e l d i s c r i m i n a t i o n  among h e a r i n g -  
im p a ire d  s u b je c t s  and  in c lu d e s  a l l  common v o w els  and  d ip h ­
th o n g s  i n  t h e  E n g l i s h  la n g u a g e .  The w ords a r e  a l l  mono­
s y l l a b i c  and  o c c u r  in  t h e  same c l o s e d - r e s p o n s e - s e t  f o rm a t ,  
d i f f e r i n g  o n ly  in  t h e  m e d ia 1 -v o w e l p o s i t i o n ,  F o r t h e  
p u rp o s e s  o f  t h e i r  s tu d y ,  d i f f e r e n t i a t i o n  w as made b e tw een  
a vow el an d  a d ip h th o n g .  One e a r  o f  e ac h  s u b j e c t  (ag es  
u n r e p o r t e d )  was t e s t e d ,  an d  t h e  p r e s e n t a t i o n  l e v e l  was 40 
dB ab o v e  t h e  s u b j e c t ’ s  s p e e c h - r e c e p t io n  t h r e s h o l d  o r ,  i n  
c a s e  o f  a  t o l e r a n c e  p ro b le m , a t  t h e  maximum l e v e l  h e  w ould 
a c c e p t .  The s u b j e c t s ’ s c o r e s  on t h e  W-22 t e s t  r a n g e d  from
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20 t o  70 p e r c e n t  w i th  a  mean s c o r e  o f  46 p e r c e n t .  On t h e  
c l o s e d - r e s p o n s e - s e t  t e s t ,  t h e  s c o r e s  ra n g e d  from  8 3 ,7  t o  
9 8 ,6  p e r c e n t  w i th  a  mean o f  9 3 ,6  p e r c e n t .  The a u th o r s  
s u g g e s te d  t h a t  vow el i te m s  w ould n o t  in  g e n e r a l  make e f f i ­
c i e n t  a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  i te m s  in  a c lo s e d -  
r e s p o n s e  t e s t  b e c a u s e  th e  p r o b a b i l i t y  o f  e r r o r  w as to o  low .
In  1 9 69 , B e rg e r  ( 2)  r e p o r t e d  on a  c lo s e d - r e s p o n s e  
a u d i t o r y - s o e e c h - d i s c r i m i n a t i o n  t e s t  u s in g  f i v e  m u l t i p l e -  
c h o ic e  k e y  w o rd s  i n  s e n te n c e s  (%SU S p eech  D is c r im in a t io n  
T e s t ) ,  The t e s t  c o n s i s t s  o f  f i v e  p h o n e t i c a l l y  s i m i l a r  
m u l t i p l e - c h o i c e  k e y  w ords f o r  e a c h  s e n te n c e ,  an y  one o f 
w h ich  c a n  b e  a l o g i c a l  p a r t  o f  t h e  s e n te n c e .  The key  word 
n e v e r  a p p e a r s  a s  t h e  i n i t i a l  w ord in  th e  s e n te n c e .  The t a s k  
o f  a  s u b j e c t  i s  t o  c r o s s  o u t  on a p r i n t e d  an sw er fo rm  th e  
key  w ord w h ich  h e  b e l i e v e s  t h e  t e s t e r  r e a d .  T h e re  a r e
8 e q u a l  fo rm s  w i th  13 s e n te n c e s  on e a c h  fo rm . Each s e n te n c e  
becom es p r o g r e s s i v e l y  m ore d i f f i c u l t  fro m  an  a u d i t o r y -  
d i s c r im in a t io n  s t a n d p o i n t ,  an d  th e  s u b j e c t ' s  s c o r e  i s  b a s e d  
on th e  d i f f i c u l t y  o f  th e  s e n te n c e  t o  w h ic h  h e  s u c c e s s f u l l y  
r e s p o n d s .  No e f f o r t  was made t o  e q u a te  w ord d i f f i c u l t y .  The
k ey  w o rd s  a r e  one o r  tw o s y l l a b l e s ,  b u t  e a c h  g ro u p  o f f i v e
k e y  w o rd s  h a s  t h e  same num ber o f  s y l l a b l e s .  The t e s t  s e n ­
t e n c e s  v a r y  f ro m  f o u r  t o  n in e  w ords i n  l e n g t h ,  B e rg e r  
recom m ended t h a t  t h e  e x a m in e r  re a d  t h e  s e n te n c e s  i n  a 
c o n v e r s a t i o n a l  m anner and p eak  t h e  k e y  w o rd s  a s  n e a r  0 on 
t h e  VU m e te r  a s  p o s s i b l e  t o  re d u c e  t e s t - r e t e s t  v a r i a b i l i t y .
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B e rg e r  e v a lu a te d  th e  t e s t  on n o r m a l- h e a r in g  s u b j e c t s  
b e tw e e n  th e  a g e s  o f  18 and  32 y e a r s  u n d e r  t h r e e  d i f f e r e n t  
t y p e s  o f  d i f f i c u l t  l i s t e n i n g  c o n d i t io n s  c h o s e n  t o  y i e l d  an  
e r r o r  s c o re  o f  a b o u t  20 p e r c e n t .  He com pared s c o r e s  o b ta in e d  
fro m  th e  W-22 t e s t  and t h e  KSU S p eech  D is c r im in a t io n  T e s t  
a n d  fo u n d  t h a t  t h e  KSU t e s t  p ro d u ced  h ig h e r  s c o r e s .  The 
d i f f e r e n c e  b e tw een  t h e  tw o  t e s t s ,  h o w ev er, w as n e v e r  s i g n i ­
f i c a n t  a t  t h e  5 p e r c e n t  l e v e l  o f  c o n f id e n c e ,  B e rg e r  s u g g e s te d  
t h a t  h i s  t e s t  w as u s e f u l  w i t h  p e rs o n s  h a v in g  a f o r e i g n  a c c e n t  
an d  w i th  young c h i l d r e n .  No a t t e m p t  was made t o  a n a ly z e  
e r r o r  p a t t e r n s .
In  1968 , S tu d e b a k e r  ( ^ )  d e v e lo p e d  an  a u d i t o r y -  
s p e e c h - d i s c r  i m i n a t i o n - t e s t  p a rad ig m  b a se d  on t h e  H ouse, 
e t  a l , (27 ) t e s t .  T h is  t e s t  was d e s ig n e d  t o  i n v e s t i g a t e  
v o w e l, i n i t i a l - c o n s o n a n t ,  an d  f in a l - c o n s o n a n t  d i s c r i m i n a t i o n .  
The s e l e c t i o n  o f  t h e  c o n s o n a n ts  f o r  t h i s  t e s t  w as b a se d  on 
t h e  w ork  o f H e in z  an d  S te v e n s  ( 2 2 ) .  S tu d e b a k e r  c l a s s i f i e d  
phonem es on th e  b a s i s  o f  a r t i c u l a t i o n  c a t e g o r i e s ,  i n  k e e p in g  
w i th  t h e  m otor t h e o r y  o f  s p e e c h  p e r c e p t io n  ( 3 7 ) ,  r a t h e r  th a n  
on a  p u r e ly  a c o u s t i c a l  b a s i s ,  S tu d e b a k e r 's  t e s t  com pares 
f o u r -w o rd  c lo s e d - r e s p o n s e  s e t s  in  w h ich  tw o a r t i c u l a t i o n  
p a r a m e te r s  a r e  com pared  in  p a i r s  w i th  g iv e n  s e t s .  He u sed  
a  t o t a l  o f  f o u r  p a r a m e te r s ,  i n c lu d in g  v o ic in g ,  m anner o f 
p r o d u c t io n ,  p l a c e  o f  a r t i c u l a t i o n ,  and n a s a l i t y ,  S tu d e b a k e r ’ s 
t e s t  r e s u l t s  w e re  fo u n d  t o  b e  l a r g e l y  in  a g re e m e n t w i th  
p r e v io u s  s tu d i e s  (1 4 , 1 7 , 2%# 4 4 , 4 8 ) ,  He n o te d  t h a t  a  m ore
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u s e f u l  a n a l y s i s  w ould b e  a l lo w e d  i f  t h e  ite m s  w i th in  a  s e t  
w ere  v a r i e d  o n ly  w i th  r e s p e c t  t o  p la c e  o f  a r t i c u l a t i o n  
( f r o n t ,  m id , o r  b ack  a r e a  o f  t h e  m o u th ) . C o n s e q u e n tly , h e  
d e v e lo p e d  a n o th e r  i n i t i a l - c o n s o n a n t  t e s t  and  a  f i n a l -  
c o n s o n a n t  t e s t  (w ith  fo u r-w o rd  f o r c e d - c h o ic e  i te m s )  t o  
e v a l u a t e  t h i s  c o n c e p t .  Each t e s t  i te m  w i t h i n  a  t e s t  s e t  
u t i l i z e s  a  common word r o o t  an d  v a r i e s  o n ly  in  one c o n s o n a n t 
p o s i t i o n ;  f o r  ex am p le , p a i r ,  t e a r ,  c a r e ,  an d  a i r .  The m anner 
o r  p r o d u c t io n  i n  e a c h  s e t  i s  c o n s t a n t .  The t e s t  c o n s o n a n ts  
d i f f e r  o n ly  w i th  r e s p e c t  t o  t h e  p la c e  o f  a r t i c u l a t i o n .
The r e s u l t s  o f  S tu d e b a k e r ’ s  s tu d y  in d i c a t e d  t h a t  
t h e  t e s t  f o r m a t  was r e a s o n a b ly  f l e x i b l e  and e f f i c i e n t  so  
t h a t  a c l i n i c a l  a n d /o r  r e s e a r c h  a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  
t e s t  w ould  b e  p o s s i b l e .  One m a jo r  a r e a  o f  c o n c e rn  w as t h e  
p o t e n t i a l  u s e f u ln e s s  o f th e  c lo s e d - r e s p o n s e  s e t  w i th  h e a r i n g -  
im p a ire d  s u b j e c t s .  T h e re f o re ,  b o th  n o r m a l- h e a r in g  and  h e a r i n g -  
im p a ire d  s u b j e c t s  w ere  ru n  on t h e  c lo s e d - r e s p o n s e  t e s t .  The 
r e s u l t s  s u g g e s te d  th e  a b i l i t y  o f  t h e  c lo s e d - r e s p o n s e  t e s t ,  
ev en  in  a n  e a r l y  s ta g e  o f  d e v e lo p m e n t, t o  m e a n in g fu lly  ra n k  
s e v e r e l y  h e a r in g - im p a i r e d  c h i l d r e n  w i th  r e g a rd  t o  t h e i r  
h e a r i n g  a b i l i t y ,  S tu d e b a k e r  a l s o  i n d i c a t e d  t h a t  t h e  c l o s e d -  
r e s p o n s e  t e s t  was b e t t e r  a b l e  t o  p ro d u c e  t h i s  r a n k in g  th a n  
p u r e - to n e  o r  PB a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  t e s t s .
I n  1 9 6 9 , P e d e rso n  ( ^ )  c o l l e c t e d  n o rm a tiv e  d a ta  on 
a  t e s t  h e  c o n s t r u c te d  b a se d  on th e  S tu d e b a k e r  t e s t  p a rad ig m  
( 6 4 ) ,  T h is  s tu d y  a l s o  r e f i n e d  and  b ro a d e n e d  t h e  sc o p e  o f
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t h e  t e s t  f o r m a t .  The f o l lo w in g  i s  a  b r i e f  d e s c r i o t i o n  o f 
P e d e r s o n 's  s tu d y  and  t h e  U n i v e r s i t y  o f  Oklahoma S p eech  T e s t  
#6 (UOST # 6 ) t h a t  h e  c o n s t r u c te d  a s  a p a r t  o f  t h a t  s tu d y .
The t h r e e  s u b t e s t s  t h a t  make u p  UOST #6  a r e  (1 )  an  
i n i t i a l - c o n s o n a n t  s u b t e s t ,  ( 2 ) a  f in a l - c o n s o n a n t  s u b t e s t ,  and 
(3 ) a m e d ia l-v o w e l s u b t e s t .  The nam es o f  t h e  s u b t e s t s  r e f e r  
t o  t h e  p o s i t i o n  o f  t h e  phoneme w h ich  v a r i e s  in  t h e  i te m s  o f  
a  c lo s e d - r e s p o n s e  s e t .  The f o l lo w in g  c r i t e r i a  w ere  a p p l ie d  
t o  t h e  s e l e c t i o n  o f  t h e  t e s t  s t i m u l i :
1 , M e a n in g fu l w ords w ere  s e l e c t e d  a s  t e s t  i te m s  
w h en ev e r p o s s i b l e  b e c a u s e  th e y  w ere  e a s i e r  f o r  
t h e  s u b j e c t s  th a n  n o n se n se  m a t e r i a l s .  M e a n in g fu l 
w o rd s  r e d u c e  l e a r n i n g  e f f e c t s  b y  r e d u c in g  th e  
t im e  n e ed ed  f o r  a  s u b j e c t  t o  f a m i l i a r i z e  h im s e l f  
w i th  t h e  t e s t  i te m s ,
2 , A l l  t e s t  i te m s  a r e  c o n s o n a n t-v o w e l-c o n s o n a n t  
(CVC) w o rd s  b e c a u s e  C V C s c o n v e n ie n t ly  le n d  
th e m s e lv e s  t o  t h e  v a r y in g  o f  t h e  sound i n  one 
phoneme p o s i t i o n  a t  a  t im e  w i th in  a  c l o s e d -  
r e s p o n s e  s e t ,  w h ile  s t i l l  m a in ta in in g  a m ean ing­
f u l  w o rd ,
3 , A l l  t e s t  i te m s  w i th in  a  g iv e n  c lo s e d - r e s p o n s e  
s e t  v a r y  o n ly  in  one phoneme p o s i t i o n ,
4 ,  T e s t  i te m s  w ere  ch o se n  f o r  f a m i l i a r i t y ,  when a  
c h o ic e  w as p o s s i b l e ,  i n  o r d e r  t o  re d u c e  t o  a
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minimum t h e  t im e  n e c e s s a r y  f o r  f a m i l i a r i z a t i o n  
b y  t h e  s u b j e c t .
Two a d d i t i o n a l  r e q u ir e m e n ts  t h a t  w ere  a p p l i e d  i n  th e  c a s e  
o f  t h e  c o n s o n a n t  s u b t e s t s  w e re ;
1 , The v a r i a b l e  phonem es i n  e a c h  c lo s e d - r e s p o n s e  
s e t  w ere  s e l e c t e d  in  s o  f a r  a s  p o s s i b l e  t o  v a ry  
o n ly  in  t h e  p l a c e  o f  a r t i c u l a t i o n .  I t  w as 
n e c e s s a r y ,  h o w e v e r, t o  d e v i a t e  fro m  t h i s  c r i t e r i o n  
f o r  one w ord w i t h i n  e a c h  c o n s o n a n t - s u b te s t  s e t .
I n  t h i s  i n s t a n c e ,  t h e  v a r ia b le -p h o n e m e  p o s i t i o n  
i s  l e f t  v a c a n t ,
2 ,  I d e n t i c a l  t e s t  phoneme s e t s  a r e  u s e d  in  b o th  
i n i t i a l - c o n s o n a n t  and  f in a l - c o n s o n a n t  s u b t e s t s  ( 5 1 ,)
The i n i t i a l - c o n s o n a n t  and  f i n a l - c o n s o n a n t  s u b t e s t s  
h a v e  i d e n t i c a l  d e s ig n s ,  b u t  t h e  m e d ia 1-v o w e l s u b t e s t  i s  
d i f f e r e n t  fro m  th e  c o n s o n a n t  s u b t e s t s .  The i n i t i a l - c o n s o n a n t  
an d  f in a l - c o n s o n a n t  s u b t e s t s  e a c h  c o n s i s t  o f  f i v e ,  f o u r -  
i te m  c lo s e d - r e s p o n s e  s e t s .  In  e a c h  s u b t e s t , e a c h  o f  t h e  
f o u r  i te m s  a p p e a r  a s  a  p r e s e n t a t i o n  s t im u lu s  f o u r  t im e s  
( f o u r  i te m s  b y  f i v e  s e t s  b y  f o u r  r e p l i c a t i o n s ) ,  p ro d u c in g  ^ 
a n  8 0 - ite m  s u b t e s t ,  A f o u r - i t e m  c lo s e d - r e s p o n s e  s e t  was 
c h o se n  b e c a u s e  f o u r  i te m s  r e d u c e  c h a n c e  p e r fo rm a n c e  t o  
m an ag eab le  l e v e l s .  The f o u r - i t e m  c lo s e d - r e s p o n s e  s e t  a l s o  
a l lo w s  f o r  i n c l u s i o n  o f  th e  / - / ^  a l t e r n a t i v e  b e c a u s e  m ost
^The sym bol / - /  i s  u s e d  t o  i n d i c a t e  t h a t  t h e  phoneme 
t e s t  p o s i t i o n  i s  l e f t  v a c a n t  i n  a c lo s e d - r e s p o n s e  s e t .
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o f  t h e  p l a c e - o f - a r t i c u l a t i o n  phonem e groups o c c u r  i n  g ro u p s  
o f t h r e e s .
The m e d ia l-v o w e l s u b t e s t  c o n s i s t s  o f o n e , e i g h t -  
i te m  c lo s e d - r e s p o n s e  s e t .  E ach  w ord i s  used a s  t h e  t e s t  
i te m  e i g h t  t im e s  d u r in g  t h e  s u b t e s t ,  p ro d u c in g  a  6 4 - i te m  
m edia 1 - vow el s u b t e s t .  A d e t a i l e d  d e s c r i p t i o n  o f  t h e s e  
s u b t e s t s ,  i n c lu d in g  a  l i s t  o f  t h e  phonemes and  w o rd s  u sed  
in  e a c h ,  i s  c o n ta in e d  i n  C h a p te r  I I I .
P e d e rso n  p r e s e n te d  UOST #6  t o  20 n o rm a l-h e a r in g  
s u b j e c t s  (10  m a le s  and  10 f e m a le s )  a t  f i v e  d i f f e r e n t  s i g n a l -  
t o - n o i s e  r a t i o s  f o r  e a c h  s u b j e c t .  T h ese  n o rm a tiv e  d a t a  w ere  
th e n  a n a ly z e d  q u a n t i t a t i v e l y  (b y  s i g n a l - t o - n o i s e  r a t i o s ,  
s u b t e s t  h a l v e s ,  s u b t e s t  s c r a m b l in g s ,  and  sex  g ro u p s )  and 
a n a l y t i c a l l y  i n  e r r o r  m a t r i c e s ,  P e d e rso n  r e p o r te d  t h e  
f o l lo w in g  q u a n t i t a t i v e  f i n d i n g s .  I n t e l l i g i b i l i t y  o f  th e  t e s t  
i te m s  f o r  a l l  s u b t e s t s  i n c r e a s e d  s u c c e s s iv e ly  a s  m ore 
f a v o r a b l e  s i g n a l - t o - n o i s e  r a t i o s  w e re  u s e d . The r a t e  o f  
i n c r e a s e  o b se rv e d  f o r  t h e  f i n a l - c o n s o n a n t  s u b te s t  w as 2 .3  
p e r c e n t  p e r  dB, f o r  t h e  i n i t i a l - c o n s o n a n t  s u b t e s t ,  2 .7  p e r c e n t  
p e r  dB , and f o r  t h e  m e d ia l-v o w e l s u b t e s t ,  6 .4  p e r c e n t  p e r  dB . 
Each o f  t h e  f i v e  s c r a m b l in g s  o f  t h e  UOST #6 s u b t e s t  p ro d u ce d  
c o m p a ra b le  r e s u l t s  a s  m ain  e f f e c t s .  F i r s t - h a l f  and  s e c o n d -  
h a l f  t e s t  s c o r e s  o f  a l l  s u b t e s t s  w e re  n o t  s i g n i f i c a n t l y  
d i f f e r e n t ,  i n d i c a t i n g  t h a t  c o m p a ra b le  q u a n t i t a t i v e  in f o r m a t io n  
m ig h t b e  d e r iv e d  from  e a c h  h a l f  o f  t h e  s u b t e s t .  I f  o n ly
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q u a n t i t a t i v e  t o t a l  s c o r e s  w ere  d e s i r e d ,  t h e  le n g th  o f  a  
c l i n i c a l l y  u s e d  UOST #6 p ro b a b ly  c o u ld  b e  c u t  in  h a l f ,
P e d e rso n  r e p o r t e d  a  w e l l  d e f in e d  h e i r a r c h y  o f  e r r o r  
p a t t e r n s  f o r  e a c h  s u b t e s t .  The e r r o r  p a t t e r n s ,  p a r t i c u l a r l y  
th o s e  f o r  t h e  c o n s o n a n t s u b t e s t s ,  w e re  i n  good a g re e m e n t w i th  
e a r l i e r  w o rk s , P e d e rso n , h o w ev er, i n d i c a t e d  some im p o r ta n t  
d i f f e r e n c e s  w h ic h  w i l l  b e  d i s c u s s e d  l a t e r  in  c o n n e c t io n  w i th  
p r e s e n t a t i o n  o f  t h e  r e s u l t s  o f  th e  p r e s e n t  i n v e s t i g a t i o n .
W hile  P e d e rso n  r e p o r t e d  good a g re e m e n t b e tw een  t h e  UOST #6  
c o n s o n a n t s u b t e s t  an d  th e  r e s u l t s  r e p o r t e d  b y  p r e v io u s  
i n v e s t i g a t o r s  (1 4 , 17# 2 7 , ^ ) ,  t h e  r e s u l t s  o f  th e
vo w el s u b t e s t  w ere  n o t  a s  c o n s i s t e n t  w i th  e a r l i e r  d a t a .
The r e s u l t s  o f  P e d e r s o n 's  s t u d y  i n d i c a t e d  t h a t  t h e  
UOST # 6  was r e a s o n a b ly  e f f i c i e n t  so  t h a t  a  r e s e a r c h  a u d i t o r y -  
s p e e c h - d i s c r i m i n a t i o n  t e s t  m ig h t be  u s e d  w i th  a h e a r i n g -  
im p a ire d  p o p u l a t i o n .  The p u rp o s e  o f  t h e  p r e s e n t  i n v e s t i ­
g a t i o n  was t o  c o n t r i b u t e  need ed  in f o r m a t io n  a b o u t  th e  
p e rfo rm a n c e  o f  s e v e r e ly  h e a r in g - im p a i r e d  c h i l d r e n  on t h i s  t e s t ,
A ch iev em en t and  1 ,0 ,  T e s t s
D ev e lo p m en t, D e s c r ip t i o n ,  an d  S t a n d a r d iz a t io n  
In  1 9 5 7 , T ie g s  and C la rk  ( ^ )  d e s ig n e d  t h e  C a l i f o r n i a  
A ch iev em en t T e s t ,  T h is  t e s t  c o n s i s t s  o f  a  s e r i e s  o f  com pre­
h e n s iv e  s u b t e s t s  d e s ig n e d  f o r  t h e  t h r e e f o l d  p u rp o se  o f 
f a c i l i t a t i n g  e v a l u a t i o n ,  e d u c a t io n a l  m easu rem en t, and 
d i a g n o s i s .  T h e re  a r e  f o u r  a l t e r n a t i v e  e q u iv a le n t  fo rm s o f
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t h e  C a l i f o r n i a  A ch ievem ent T e s t ,  and e a c h  fo rm  i s  composed 
o f  t h r e e  s u b t e s t s :  r e a d in g ,  a r i t h m e t i c ,  and la n g u a g e .
T h ese  t h r e e  s u b t e s t s  a r e  f u r t h e r  d iv id e d  i n t o  tw o p a r t s .
The r e a d in g  t e s t  c o n s i s t s  o f  r e a d in g  v o c a b u la r y  and  r e a d in g  
c o m p re h e n s io n . The a r i t h m e t i c  t e s t  c o n s i s t s  o f  a r i t h m e t i c  
r e a s o n in g  an d  a r i t h m e t i c  f u n d a m e n ta ls .  The la n g u a g e  t e s t  
c o n s i s t s  o f  m e c h a n ic s  o f  E n g l is h  an d  s p e l l i n g ,  A s u b j e c t ' s  
s c o r e  i l l u s t r a t e s ,  i n  te rm s  o f  g ra d e  p la c e m e n t ,  h i s  a c h ie v e ­
m ent i n  r e a d in g ,  a r i t h m e t i c ,  and la n g u a g e .  An e x a m in a tio n  
o f a  s u b j e c t ' s  p r o f i l e  r e v e a l s  a r e a s  in  w h ich  t h e  s u b je c t  i s  
s t r o n g ,  a v e r a g e ,  o r  w eak r e l a t i v e  t o  a  c h o se n  c r i t e r i o n .
In  1 9 4 0 , t h e  L e i t e r  I n t e r n a t i o n a l  P e rfo rm a n c e  S c a le  
(3 9 ) w as p u b l i s h e d  a s  a  s ta n d a r d iz e d  n o n - la n g u a g e  t e s t  f o r  
t h e  m easu rem en t o f  g e n e r a l  i n t e l l i g e n c e ,  p e r s o n a l i t y ,  and 
s p e c i a l  a b i l i t i e s .  The t e s t  h a s  b e e n  r e v i s e d  s e v e r a l  t im e s  
s in c e  i t  was f i r s t  d e s ig n e d  b y  L e i t e r  i n  1927 , I t  was 
d e v e lo p e d  f o r  t h e  t e s t i n g  o f  c h i l d r e n  b e tw ee n  t h e  a g e s  o f 
2 and  18 y e a r s .  The t e s t  c o n s i s t s  o f  p e r c e p t u a l  m a tc h in g , 
a n a lo g y ,  m em ory, and o th e r  t a s k s .  T he i n s t r u c t i o n s  t o  th e  
s u b j e c t  a r e  s im p le  an d  can  b e  sp o k en  o r  pan tom im ed , The 
mean I ,Q ,  s c o r e  on t h e  L e i t e r  t e s t  i s  9 5 , and  t h e  s ta n d a rd  
d e v i a t i o n  i s  2 0 , The t e s t  h a s  b een  r e p o r t e d  t o  b e  e s p e c i a l l y  
w e l l  s u i t e d  f o r  la n g u a g e -h a n d ic a p p e d  c h i l d r e n .
The W e c h s le r  I n t e l l i g e n c e  S c a le  f o r  C h i ld r e n  
( W ,I ,S ,C ,)  w as d e v e lo p e d  in  1949 b y  D avid  W e c h s le r  ( 7 2 ) ,
The W ,I ,S ,C , d i f f e r s  from  o t h e r  t e s t s  o f  i n t e l l i g e n c e  f o r
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c h i l d r e n  by  c o m p le te ly  r e n u n c i a t i n g  th e  c o n c e p t  o f  m e n ta l  
a g e  a s  a  b a s i c  m e asu re  o f  i n t e l l i g e n c e .  An I .Q ,  s c o r e  on 
t h e  W ech s le r  t e s t  i s  o b ta in e d  b y  com paring  e a c h  s u b j e c t ' s  
t e s t  p e r fo rm a n c e , n o t  w i th  a c o m p o s ite  a g e  g ro u p , b u t  
e x c l u s iv e ly  w i th  t h e  s c o r e s  o b ta in e d  by s u b j e c t s  w i th in  a 
s i n g l e  ag e  g ro u p . The W ,I ,S ,C , c o n s i s t s  o f  12 t e s t s  w h ich  
a r e  d iv id e d  i n t o  a  v e r b a l  and  p e rfo rm a n c e  p o r t i o n .  Sub­
h e a d in g s  u n d e r  th e  v e r b a l  p o r t i o n  a r e  in f o r m a t io n ,  co m o re- 
h e n s io n ,  a r i t h m e t i c ,  s i m i l a r i t i e s ,  v o c a b u la r y ,  and  d i g i t  s p a n . 
S u b h e a d in g s  u n d e r  t h e  p e r fo rm a n c e  p o r t io n  a r e  p i c t u r e  
c o m p le t io n , p i c t u r e  a r r a n g e m e n t ,  b lo c k  d e s ig n ,  o b j e c t  a s se m b ly , 
c o d in g ,  and m azes . In  t h e  s t a n d a r d i z a t i o n  p r o c e s s  o f  th e  
W ,I ,S ,C , ,  a l l  12 t e s t s  w ere  g iv e n  t o  e v e ry  s u b j e c t .  I n  
t h e  a c t u a l  t e s t i n g  o f  a  s u b j e c t ,  h o w ev er, o n ly  10 t e s t s  a r e  
u s e d ,  f i v e  v e r b a l  an d  f i v e  p e rfo rm a n c e . The W ,I ,S ,C ,  was 
s ta n d a r d iz e d  on a  sam p le  o f  100  boys and 100 g i r l s  a t  e a c h  
a g e  l e v e l  fro m  5 th ro u g h  15 y e a r s  ( a l l  w h i te  c h i l d r e n ) .  The 
mean I .Q ,  s c o re  on t h e  W ,I ,S ,C . i s  100, and  t h e  s ta n d a r d  
d e v i a t i o n  i s  1 5 ,
P e rfo rm a n c e  o f  H e a r in g - Im p a ire d  S u b je c t s  
on A ch iev em en t and  1 ,0 ,  T e s t s
S tu d ie s  in  t h e  p a s t  few  y e a r s  h av e  i n d i c a t e d  t h a t  
i f  n o n - la n g u a g e  t e s t s  o f  i n t e l l i g e n c e  a r e  u s e d ,  h e a r i n g -  
im p a ire d  c h i l d r e n  a r e  n o t  g e n e r a l l y  i n f e r i o r  t o  n o rm a l-  
h e a r in g  c h i ld r e n  i n  i n t e l l i g e n c e  ( ] ^ ,  3 4 , 2Ê» 6 2 , 6 9 ) ,
I t  i s  becom ing  c l e a r  t h a t  h e a r in g - im p a i r e d  c h i l d r e n  s h o u ld
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n o t  b e  c o n s id e r e d  i n f e r i o r  t o  n o r m a l- h e a r in g  c h i l d r e n  in  
i n t e l l i g e n c e .
In  1959 , L a r r  and  C ain  (3 4 )  a t te m p te d  t o  v e r i f y  t h e  
u s e f u l n e s s  o f  t h e  W .I .S .C ,  (7 2 ) i n  m e a s u r in g  m e n ta l  a b i l i t y  
o f  h e a r in g - im p a i r e d  c h i l d r e n .  Two h u n d re d  and  f o r t y - e i g h t  
s tu d e n t s  i n  a r e s i d e n t i a l  s c h o o l  f o r  t h e  d e a f  p a r t i c i p a t e d  
a s  s u b j e c t s  i n  t h i s  i n v e s t i g a t i o n .  T h e ir  a g e s  ra n g e d  from  
8 t o  19 y e a r s ,  and  th e y  had h e a r in g  l o s s e s  e x c e e d in g  a p u r e -  
to n e  a v e r a g e  o f  75 dB i n  th e  s p e e c h  r a n g e .  Approxima.t e ly  
55 p e r c e n t  o f  t h e  s u b j e c t s  w ere  c o n g e n i t a l l y  h e a r in g  im p a ire d ,  
an d  45 p e r c e n t  w e re  a d v e n t i t i o u s l y  h e a r in g  im p a ir e d .  The 
lo w e s t  W .I .S .C .  s c o r e  w as 6 1 , and  t h e  h i g h e s t  was 138. The 
mean I .Q .  w as fo u n d  t o  b e  9 7 .8 .  L a r r  and  C a in  s u p p o r te d  
t h e  n o t io n  t h a t  t h e  W .I .S .C . was a  u s e f u l  t o o l  f o r  a s s e s s i n g  
th e  n o n - v e r b a l  a b i l i t i e s  o f  h e a r in g - im p a i r e d  c h i l d r e n .  They 
a l s o  s u g g e s te d  t h a t  t h e  h e a r in g - im p a i r e d  c h i l d r e n  who 
p a r t i c i p a t e d  i n  t h e i r  i n v e s t i g a t i o n  d e m o n s tr a te d  a v e ra g e  
m e n ta l  a b i l i t y  a s  m easu red  by  t h e  W .I .S .C .
A r e v o l u t i o n a r y  a p p ro a c h  t o  I .Q .  t e s t i n g  w i th  
h e a r in g - im p a i r e d  c h i l d r e n  was u se d  b y  L e v in e  i n  1963 (4 0 ) .
The t e s t  u s e d  w as t h e  W e c h s le r -B e l le v u e  I n t e l l i g e n c e  T e s t  
w h ich  was r e v o l u t i o n a r y  b e c a u s e  i t  em ploys a p e rfo rm a n c e  a s  
w e l l  a s  a v e r b a l  s c a l e .  The t e s t  and  m ethod o f  a d m i n i s t r a t i o n  
w ere  e a s i l y  a d a p te d  t o  t h e  la n g u a g e  an d  co m m u n ica tio n  a b i l i t i e s  
o f  h i s  h e a r in g - im p a i r e d  s u b j e c t s ,  and  t h e  p ro c e d u re  p e r m it te d  
a  much d e e p e r  p ro b e  o f  i n t e l l i g e n c e  th a n  was p o s s i b l e  p r i o r
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t o  t h e  t e s t ' s  d e v e lo p m e n t, L e v in e 's  s tu d y  r e v e a le d  t h a t  
a l th o u g h  h e a r in g - im p a i r e d  s u b je c t s  w e re  q u a n t i t a t i v e l y  e q u a l  
t o  n o r m a l- h e a r in g  s u b je c t s  on th e  b a s i s  o f  I .Q ,  s c o r e s ,  
t h e r e  w e re  d i s t i n c t i v e  and  s i g n i f i c a n t  d é f i c i e n c e s  in  
p a t t e r n s  o f  t h i n k i n g  an d  r e a s o n in g .  The a u th o r  s u g g e s te d  
t h a t  t h e s e  d é f i c i e n c e s  a p p e a re d  t o  r e s e m b le  a p i c t u r e  o f  
u n d e rd e v e lo p m e n t o f  m e n ta l  p o t e n t i a l  t h a t  c o u ld  be  c o r r e c t e d  
th ro u g h  m ore e f f e c t i v e  e d u c a t io n a l  p r o c e d u r e s .
I n  1962 , S m ith  (6 2 ) t e s t e d  b o t h  t h e  v e r b a l  and 
p e r fo rm a n c e  p o r t i o n s  o f  t h e  W .I .S .C , w i th  c o n g e n i t a l l y  
h e a r in g - im p a i r e d  c h i l d r e n ,  c h i l d r e n  w i th  " m in o r” h e a r in g  
im p a irm e n ts ,  and c h i l d r e n  w i th  " l a t e  o n s e t"  h e a r in g  im p a i r ­
m e n ts , H is  c o n c lu s io n s  a g re e d  w i th  L e v in e 's  ( 4 0 ) ,
I n  o t h e r  s i m i l a r  s t u d i e s ,  G o e tz in g e r  and  R ousey  (1 6 ) 
i n  1 9 4 7 , and  Lav o s  (3 6 )  i n  1 9 6 2 , u s in g  t h e  p e rfo rm a n c e  s c a l e  
o f  t h e  W .I .S .C , ,  c o n f irm e d  t h e  q u a n t i t a t i v e  s i m i l a r i t y  i n
I .Q .  b e tw een  h e a r in g - im p a i r e d  and  n o r m a l- h e a r in g  s u b j e c t s .
I n  1964 , V ernon and  Brown (6_9) e v a lu a te d  tw o o f  t h e  
i n t e l l i g e n c e  t e s t s  m o st ccanmonly u se d  w i t h  h e a r in g - im p a i r e d  
c h i l d r e n .  They in d i c a t e d  t h a t ,  a t  t h e  t im e  o f  t h e i r  w r i t i n g ,  
th e  W .I .S .C . was t h e  b e s t  t e s t  f o r  h e a r in g - im p a i r e d  c h i l d r e n  
b e tw ee n  t h e  a g e s  o f  9 an d  16 y e a r s .  I t  y i e ld e d  a r e l a t i v e l y  
v a l i d  I .Q .  s c o r e  and  o f f e r e d  o p p o r t u n i t i e s  f o r  q u a l i t a t i v e  
i n t e r p r e t a t i o n  o f  f a c t o r s  s u c h  a s  b r a i n  i n j u r y  o r  e m o tio n a l  
d i s t u r b a n c e .  I t  had good i n t e r e s t  a p p e a l  and  w as r e l a t i v e l y  
e a s y  t o  a d m in i s t e r  and r e a s o n a b le  in  c o s t .
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V ernon and  Brown ( ^ )  i n d i c a t e d  i n  t h e i r  e v a lu a t io n  
o f  t h e  L e i t e r  I n t e r n a t i o n a l  P e rfo rm a n c e  S c a le  t h a t  i t  had 
good i n t e r e s t  a p p e a l  and c o u ld  b e  u se d  t o  e v a lu a t e  some 
h e a r in g - im p a i r e d  c h i l d r e n  who c o u ld  n o t  o th e r w is e  b e  t e s t e d .  
A lth o u g h  i t  i s  som ew hat e x t e n s iv e  an d  l a c k i n g  i n  v a l i d a t i o n ,  
th e y  r e p o r te d  i t  i s  a n  e x c e l l e n t  t e s t  f o r  h e a r in g - im p a i r e d  
c h i l d r e n .  One d is a d v a n ta g e  r e p o r t e d  w as i n  t h e  i n t e r p r e ­
t a t i o n  o f  th e  I .Q .  s c o r e s  b e c a u s e  t h e  m ean o f  t h e  t e s t  i s  
95 an d  t h e  s ta n d a r d  d e v i a t i o n  i s  2 0 . T h is  m eans t h a t  th e  
a b s o l u t e  n o rm a l s c o r e  on th e  L e i t e r  t e s t  i s  95 in s t e a d  o f  
100 a s  on o t h e r  i n t e l l i g e n c e  t e s t s .  The a u t h o r s  f u r t h e r  
r e p o r t e d  t h a t  a  s c o r e  o f  6 0 , f o r  e x a m p le , d o e s  n o t  i n d i c a t e  
m e n ta l  d e f i c i e n c y  b u t  c o r re s p o n d s  m ore t o  a  s c o r e  o f  70 
on a t e s t  su ch  a s  t h e  W .I .S .C . T h e r e f o r e ,  c a r e  m ust be 
ta k e n  in  i n t e r p r e t i n g  th e  L e i t e r  I .Q .  s c o r e s .
In  1 9 6 9 , H an so n , H ancock , an d  K opra  (1 9 )  a t te m p te d  
t o  d e te rm in e  w h e th e r  s i g n i f i c a n t  i n t e r - r e l a t i o n s h i p s  e x i s t e d  
among v i s u a 1- m o to r - p e r c e p t io n , l i n g u i s t i c  s k i l l s ,  acad em ic  
a c h ie v e m e n t ,  an d  a u d i o l o g i c a l  s t a t u s  o f  h e a r in g - im p a i r e d  
c h i l d r e n .  T hey  o b ta in e d  d a ta  fro m  199 s u b j e c t s  b e tw een  th e  
a g e s  o f  5 and 11 y e a r s  who a t te n d e d  t h e  T e x as  S c h o o l f o r  th e  
D e a f . A l l  s u b j e c t s  f u n c t io n e d  a t  l e a s t  a t  a  d u l l  n o rm al 
l e v e l  o f  i n t e l l i g e n c e .  V is u a l - m o to r - p e r c e p tu a l  a b i l i t y  was 
m easu red  b y  t h e  B en d e r G e s t a l t  T e s t  f o r  Y oung C h i ld r e n .  
L i n g u i s t i c  s k i l l s  w e re  m easu red  by  t h e  I l l i n o i s  T e s t  o f  
P s y c h o l i n g u i s t i c  A b i l i t i e s  (IT P A ). A cadem ic a c h ie v e m e n t was
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d e te rm in e d  b y  t h e  G a te s  P r im a ry  R ea d in g  T e s t s ,  I n t e l l i g e n c e  
was m e a su red  by  t h e  C olum bia M e n ta l M a tu r i ty  S c a l e ,  P e a rso n  
P ro d u c t Moment C o r r e l a t i o n  C o e f f i c i e n t s  w ere  com puted f o r  
th e  s c o r e s  o f  a l l  s u b j e c t s  ( 1 2 2 ) fro m  whom c o m p le te  d a t a  had 
b een  o b ta in e d .  T he a u th o r s  r e p o r t e d  s i g n i f i c a n t  c o r r e l a t i o n s  
b e tw een  v i s u a l - m o t o r - p e r c e p t i o n  an d  i n t e l l i g e n c e ,  v i s u a l -  
m o to r - p e r c e p t io n  an d  l i n g u i s t i c  a b i l i t y ,  and v i s u a l - m o t o r -  
p e r c e p t io n  and a c a d e m ic  s t a t u s .  They sum m arized  t h a t  v i s u a l -  
m o to r p e r c e p t u a l  d y s f u n c t io n  w as m ore f r e q u e n t l y  fo u n d  in  
h e a r in g - im p a i r e d  c h i l d r e n  th a n  i n  n o r m a l- h e a r in g  c h i l d r e n .
T h is  l a c k ,  h o w ev er, d id  n o t  a p p e a r  t o  b e  th e  r e s u l t  o f  b r a i n  
dam age. The a u th o r s  recom m ended t h a t  a  r e f i n e d  t e a c h e r  
e v a l u a t i o n  s c a l e  w h ic h  c o u ld  a s s e s s  la n g u a g e  i n  t h e  h e a r i n g -  
im p a ire d  c h i l d  s h o u ld  b e  d e v e lo p e d  and c o r r e l a t e d  w i th  t h e  
p r e v io u s  f i n d i n g s .  They d e te rm in e d  t h e  b e s t  b i n a u r a l  tw o -  
f re q u e n c y  a v e ra g e  o f  h e a r in g  l e v e l s  s e l e c t e d  fro m  5 0 0 , 1 ,0 0 0 , 
and 2 ,0 0 0  H z, T h is  m e asu re  o f  h e a r in g  a b i l i t y  d id  n o t  
c o r r e l a t e  s i g n i f i c a n t l y  w i th  a n y  o f  t h e  o th e r  v a r i a b l e s .  The 
i n v e s t i g a t o r s  r e p o r t e d  t h a t  one w ould e x p e c t  t h e  h e a r in g  
a b i l i t y  o f  th e  s u b j e c t s  t o  c o r r e l a t e  s i g n i f i c a n t l y  w i th  
la n g u a g e  a c q u i s i t i o n  and  o t h e r  m e a su re s  o f  l i n g u i s t i c  a b i l i t y .  
T h e ir  s a m p le , h o w e v e r, c o n s i s t e d  p r i m a r i l y  o f  s e v e r e l y  
h e a r in g - im p a i r e d  c h i l d r e n  w i th  i n s u f f i c i e n t  r e s i d u a l  h e a r in g  
f o r  t h e  p u rp o se  o f  a c q u i r i n g  la n g u a g e , A sam p le  s h o u ld  
in c lu d e  a  b r o a d e r  d i s t r i b u t i o n  o f  h e a r in g  a b i l i t y  i n  o r d e r  t o  
h av e  m e a n in g fu l c o r r e l a t i o n s .
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D a ta  o b ta in e d  fro m  s u b je c t s  i n  t h e  p r e s e n t  i n v e s t i ­
g a t io n  on t h e  C a l i f o r n i a  A ch ievem en t T e s t ,  L e i t e r  I n t e r ­
n a t i o n a l  P e rfo rm a n c e  S c a l e ,  and th e  p e rfo rm a n c e  s e c t i o n  o f  
t h e  W ec h s le r  I n t e l l i g e n c e  S c a le  f o r  C h i ld r e n  ( W .I .S .C .)  
a r e  r e p o r t e d  in  C h a p te r  IV .
CHAPTER I I I  
INSTRUMENTATION AND PROCEDURE 
I n t r o d u c t i o n
M ost o f  t h e  a u d i t o r y - s p e e c h - d i s c r i m i n a t i o n  t e s t s  
c u r r e n t l y  u s e d  c l i n i c a l l y  w ere  d e v is e d  t o  m e a s u re  t h e  s p e e c h -  
h e a r in g  s t a t u s  o f  i n d i v i d u a l s  who once had  n o rm a l h e a r in g  
a n d  w hose h e a r i n g  lo s s  w as l e s s  th a n  s e v e r e .  T h e se  t e s t s  
h a v e  n o t  p ro v e d  a p p r o p r i a t e  f o r  t h e  s p e e c h - d i s c r i m i n a t i o n  
t e s t i n g  o f  s e v e r e l y  h e a r in g - im p a i r e d  p e r s o n s .  R e c e n t ly ,  
i n v e s t i g a t o r s  (1 4 . 17, 2 7 , 30 , 2 1 ,  h a v e  d e v e lo p e d  th e  
m u l t i p l e - a l t e r n a t i v e  f o r c e d - c h o i c e  t e s t  i n  an  e f f o r t  t o  
p ro d u c e  a n  a u d i t o r y - s p e e c h - d i s c r i m i n a t i o n  t e s t  w h ic h  w ould 
re d u c e  t h e  c o n ta m in a t in g  i n f l u e n c e  o f  w ord f r e q u e n c y ,  word 
f a m i l i a r i t y ,  an d  l e a r n i n g  e f f e c t s .  T h e se  t e s t s  a r e  g e n e r a l l y  
r e f e r r e d  t o  a s  c l o s e d - r e s p o n s e - s e t  t e s t s .  The U n i v e r s i t y  o f 
Oklahom a S p ee ch  T e s t  #6  (UOST # 6 ) i s  su c h  a  t e s t ,  UOST #6 
h a s  b e e n  s ta n d a r d iz e d  on n o r m a l- h e a r in g  young  a d u l t s  and 
h a s  b e e n  shown t o  b e  r e l i a b l e ,  e a s i l y  a d m i n i s t e r e d ,  and 
e a s i l y  s c o re d  ( 5 1 ) .  F u r t h e r ,  i t  h a s  shown some p ro m is e  a s  
a n  in s t r u m e n t  t o  p e rm it  t h e  a n a l y t i c a l  e v a l u a t i o n  o f  
i n d i v i d u a l  an d  g ro u p  s p e e c h - d i s c r i m i n a t i o n - a b i l i t y  p a t t e r n s
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( ^ ) ,  W atson  (7 1 )  and S tu d e b a k e r  (6 4 ) d e m o n s tr a te d  t h a t  t h e  
c lo s e d - r e s p o n s e  s e t  can  b e  u se d  s u c c e s s f u l l y  w i th  s e v e r e ly  
h e a r in g - im p a i r e d  c h i l d r e n .  F o r t h e s e  r e a s o n s ,  t h i s  i n v e s t i ­
g a t i o n  w as d e s ig n e d  t o  s tu d y  t h e  p e r fo rm a n c e  o f  s e v e r e ly  
h e a r in g - im p a i r e d  c h i l d r e n  on UOST #6 ,
T e s t  D e s c r i p t i o n
W-22 Word L i s t  
I n  a d d i t i o n  t o  UOST # 6 , t h r e e  s c r a m b l in g s  o f  l i s t  
2 o f  t h e  CID W-22 t e s t  w e re  u se d  i n  t h i s  s tu d y  ( 4 7 ) .  The 
w o rd s  i n  t h i s  l i s t  a r e  a s  f o l l o w s .
1 . a i l  ( a l e ) 2 6 . move
2 . a i r  ( h e i r ) 2 7 . new (knew )
3 . and 2 8 . now
4 . b i n  (b e e n ) 2 9 . oak
5 . b y  (b u y ) 3 0 . odd
6 . c a p 3 1 . o f f
7 . c a r s 3 2 . one (won)
8 . c h e s t 3 3 . own
9 . d i e  (d y e ) 3 4 . pew
1 0 . d o e s 3 5 . room s
11 . dumb 3 6 . sen d
1 2 . e a s e 3 7 . show
13 . e a t 3 8 . s m a r t
14 . e l s e 3 9 . s t a r
15 . f l a t 4 0 . t a r e  ( t e a r )
16 . gav e 4 1 . t h a t
17 . ham 4 2 . th e n
1 8 . h i t 4 3 . t h i n
19 . h u r t 4 4 . to o  ( tw o , t o )
2 0 . i c e 4 5 . t r e e
2 1 . i l l 4 6 . way (w e ig h )
2 2 . jaw 4 7 . w i l l
2 3 . k ey 4 8 . w i th
2 4 . k n ee 4 9 . y o r e  (y o u r )
2 5 . l i v e  ( v e r b ) 5 0 . young
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U n i v e r s i t y  o f  Oklahoma S peech  T e s t  #6
The f o l lo w in g  i s  a  b r i e f  d e s c r i p t i o n  o f  UOST # 6 , F o r 
a d d i t i o n a l  d e t a i l s  c o n c e rn in g  t e s t  d e v e lo p m e n t, a s se m b ly , 
r e c o r d in g  p r o c e d u r e s ,  e q u ip m e n t, e t c ,  u se d  in  t h e  g e n e s is  
o f  t h i s  c lo s e d - r e s p o n s e  t e s t ,  t h e  r e a d e r  i s  r e f e r r e d  t o  t h e  
d i s s e r t a t i o n  o f  P e d e rso n  ( 5 1 ) .
The w o rd s  w h ich  make u p  t h e  i n i t i a l - c o n s o n a n t  and 
f i n a l - c o n s o n a n t  s u b t e s t s  a r e  l i s t e d  b e lo w , (The w ords on 
one l i n e ,  e . g . ,  i te m s  1 , 6 , 1 1 , an d  16 , m ake u p  a  s e t .  T h e re  
a r e  f i v e  s e t s  i n  e a c h  c o n s o n a n t  s u b t e s t , )  N ote t h a t  th e  t e s t  
phonem es a r e  t h e  same i n  e a c h  o f  t h e  c o n s o n a n t  s u b t e s t s ,
I n i t i a l - C o n s o n a n t  S u b te s t
1 , p a i r  6 , t e a r  1 1 , c a r e  1 6 , a i r
2 ,  b a l e  7 , d a l e  1 2 , g a le  1 7 , a l e
3 ,  f i n  8, s i n  1 3 , t h i n  18 , in
4 ,  v e e  9 , z e e  1 4 . t h e e  1 9 , ee
5 ,  c h o p  10 , sh o p  1 5 , s t o p  2 0 , hop
F in a l-C o n s o n a n t  S u b te s t
1 ,  pop  6 , p o t  1 1 ,  p o ck  16 , pa
2 ,  r o b e  7 ,  ro d e  1 2 , ro g u e  1 7 , row
3 ,  r o o f  8 ,  r u s e  1 3 , R u th  1 8 , r u e
4 ,  l i v e  9 , l i e s  1 4 , l i t h e  1 9 , l i e
5 ,  l e e c h  1 0 , l e a s h  1 5 . l e a s t  2 0 , l e e
The m e d ia l-v o w e l s u b t e s t  c o n s i s t s  o f  o n e , e i g h t
a l t e r n a t i v e  s e t .  The w ords u se d  i n  t h e  m ed ia  1 -v o w el s u b t e s t  
s e t  a r e  a s  f o l l o w s .
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M ed la l-V o w el S u b te s t
1. b e a t  5 . b a i t
2 . b i t  6 , b o a t
3 . b e t  7 , b u t
4 . b a t  8 ,  b o o t
One t a l k e r  w i th  a  G en era1 -A m erican  d i a l e c t  r e c o rd e d  
a l l  t h e  t e s t  i t e m s .  The t e s t  i te m s  w ere  sp o k en  w i th  a s  
l i t t l e  e x a g g e r a t io n ,  p r o lo n g a t i o n ,  o r  i n d i v i d u a l  w o rd - 
p r o d u c t io n  v a r i a t i o n  a s  p o s s i b l e .  Each s u b t e s t  was i n t r o ­
duced  by t h e  t a l k e r  w i th  t h e  f o l lo w in g  i n t r o d u c t i o n :  " T h is
i s  U n i v e r s i t y  o f  Oklahoma S peech  T e s t  # 6 , I n i t i a l - C o n s o n a n t  
T e s t  (F in a l - C o n s o n a n t  T e s t ,  M ed ia l-V o w el T e s t ) .  A re you 
re a d y ? "  The t e s t  i te m  p r e s e n t a t i o n s  w ere  in c o r p o r a te d  i n t o  
a  common c a r r i e r  p h ra s e  i n  o r d e r  t h a t  th e  t e s t  i te m s  w ould 
m ore c l o s e l y  a p p ro x im a te  c o n v e r s a t i o n a l  u t t e r a n c e s  and  t o  
a l e r t  t h e  s u b je c t  t o  t h e  a p p ro a c h in g  p r e s e n t a t i o n .  The
c a r r i e r  p h r a s e  i s  "The w ord i s  ___ ."  A l l  t e s t  i te m s  w ere
re c o rd e d  an d  th e n  r e r e c o r d e d  f o r  e q u a l  i n t e n s i t y .  A f i v e -  
seco n d  i n t e r v a l  e la p s e d  b e tw een  th e  o n s e t  o f  e a c h  c a r r i e r  
p h r a s e .
T h re e  t e s t  s c ra m b l in g s  ( ^ l )  f o r  e a c h  o f  th e  t h r e e  
s u b t e s t s  w e re  c o n s t r u c t e d .  Each w ord in  t h e  c o n s o n a n t 
s u b t e s t s  i s  p r e s e n te d  f o u r  t im e s  w i t h i n  e a c h  t e s t  f o r  a  t e s t -  
l i s t  l e n g t h  o f  80 i t e m s .  Each w ord in  t h e  vo w el s u b t e s t  i s  
p r e s e n te d  e i g h t  t im e s  i n  e a c h  t e s t  f o r  a  t e s t - l i s t  l e n g th  o f  
64 i t e m s .  An e q u a l  num ber o f  p r e s e n t a t i o n s  o f  e a c h  i te m  i s
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m a in ta in e d  i n  e a c h  h a l f  o f  e a c h  s u b t e s t  s c ra m b lin g . Each 
o f  t h e  t h r e e  s u b t e s t s  a l s o  h a s  t h r e e  d i f f e r e n t  re s p o n s e  
s h e e t s  ( ^ ) .  T h is  w as d e s ig n e d  t o  c o u n te r b a la n c e  r e s p o n s e  
b i a s e s  b a se d  on t h e  p o s i t i o n  o f  th e  p r i n t e d  r e s p o n s e  ite m  
on t h e  r e s p o n s e  s h e e t .
Sub l e c t s
D ata  f ro m  t h e  p r e s e n t  e x p e r im e n ta l  s tu d y  w ere c o l l e c t e d  
from  23 h e a r in g - im p a i r e d  c h i l d r e n  (12  m a le s  an d  11 f e m a le s ) ,  
r a n g in g  i n  a g e  f ro m  9 y e a r s  3 m onths t o  16 y e a r s  6 m onths 
i n c l u s i v e .  The mean ag e  o f  t h e  s u b j e c t s  was 12 y e a r s  9 
m o n th s , A p i l o t  s tu d y  w as c o n d u c te d  b y  t h i s  e x p e r im e n te r  
u t i l i z i n g  UOST #6  on 10 n o r m a l- h e a r in g  c h i l d r e n  ( s i b l i n g s  
o f  t h e  h e a r in g - im p a i r e d  c h i l d r e n  u se d  i n  t h e  p r i n c i p a l  s tu d y )  
b e tw een  t h e  a g e s  o f  6 and 14 y e a r s .  D a ta  o b ta in e d  fro m  t h i s  
p r e l im in a r y  s tu d y  d e m o n s tra te d  t h a t  t h e  p e rfo rm an c e  o f  t h e s e  
c h i l d r e n  on UOST #6  i s  e s s e n t i a l l y  t h e  same a s  th e  p e rfo rm a n c e  
o f  n o r m a l- h e a r in g  a d u l t s  ( ^ l )  and t h a t  n o rm a l-h e a r in g  c h i l d r e n  
o f  a p p ro x im a te ly  a g e  9 y e a r s  and a b o v e  can  b e  e x p e c te d  t o  
p e rfo rm  t h e  t a s k  r e q u i r e d  by  UOST # 6 ,  A l l  s u b je c t s  who 
p a r t i c i p a t e d  i n  t h e  p i l o t  s tu d y  and e x p e r im e n ta l  s tu d y  had  
p a r e n t a l  p e r m is s io n  (A ppend ix  A ),
Ten o f  t h e  c h i l d r e n  ( f o u r  m a le s  and s i x  fe m a le s )  who 
p a r t i c i p a t e d  a t t e n d e d  th e  U n iv e r s i t y  o f  Oklahoma M e d ic a l 
C e n te r  S c h o o l f o r  t h e  D eaf w h ich  i s  a  l a b o r a t o r y  o r a l  d a y -  
s c h o o l  o p e r a te d  b y  t h e  D ep artm en t o f  Ccxnm unications D is o r d e r s ,  
U n iv e r s i t y  o f  Oklahom a M e d ic a l C e n te r ,  Oklahoma C i ty ,  O klahom a.
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T w elve c h i l d r e n  ( s e v e n  m a le s  an d  f i v e  f e m a le s )  w ere  p u p i l s  
in  t h e  Oklahoma C i ty  p u b l ic  s c h o o ls  h e a r in g - im p a i r e d  c l a s s e s .  
One c h i l d  (m a le ) w as a t t e n d i n g  t h e  Oklahoma S t a t e  S c h o o l f o r  
t h e  D e a f , S u lp h u r ,  O klahom a,
O nly  t h e  b e t t e r  e a r  o f  e a c h  s u b j e c t  w as u t i l i z e d  in  
t h e  c o l l e c t i o n  o f  e x p e r im e n ta l  d a t a .  The b e t t e r  e a r  o f  e a c h  
s u b je c t  w as d e te rm in e d  on  th e  f o l lo w in g  b a s i s *  ( a )  b y  a s k in g  
t h e  s u b j e c t  w h ic h  w as h i s  b e t t e r  e a r ,  (b )  b y  a s k in g  t h e  
s u b j e c t ' s  t e a c h e r  w h ich  w as th e  s u b j e c t ' s  b e t t e r  e a r ,  ( c )  by 
c o m p arin g  th e  p u r e - to n e  a v e ra g e s  f o r  5 0 0 , 1 ,0 0 0 ,  and  2 ,0 0 0  
Hz f o r  e a c h  e a r ,  (d )  by  co m p arin g  th e  s p e e c h - r e c e p t io n  
th r e s h o l d s  f o r  e a c h  e a r ,  and  ( e )  by  o b s e r v in g  i n  w h ich  e a r  
t h e  h e a r in g  a id  w as w o rn . In  t h e  c a s e  o f  i n d i c a t o r  d i s a g r e e ­
m en t, t h a t  e a r  w as c h o se n  w h ich  t h e  m a j o r i t y  o f  th e  i n d i c a t o r s  
f a v o r e d .  I f  a  b e t t e r  e a r  c o u ld  n o t  b e  d e te r m in e d ,  e i t h e r  
e a r  w as t e s t e d .
T e s t  E n v iro n m en t 
A l l  r e c o r d i n g s ,  p r e l im in a r y - a u d io m e t r i c  t e s t s ,  and 
e x p e r im e n ta l  t e s t s  w ere  c a r r i e d  o u t  i n  a  tw o -ro o m  so u n d -  
i s o l a t e d  t e s t  s u i t e  w i th  a  low a m b ie n t n o i s e  l e v e l  l o c a te d  
in  t h e  S p eech  a n d  H e a r in g  C e n te r ,  U n i v e r s i t y  o f  Oklahoma 
M e d ic a l C e n te r ,  The s u b je c t s  w e re  i n d i v i d u a l l y  t e s t e d  w h ile  
s e a te d  i n  th e  i n n e r  room o f t h e  t e s t  s u i t e .  V is u a l  communi­
c a t i o n  b e tw ee n  s u b j e c t s  an d  e x p e r im e n te r  w as c a r r i e d  o u t  
th ro u g h  a n  a c o u s t ic a l ly - d a m p e d  w indow  lo c a t e d  in  t h e  w a l l  
s e p a r a t i n g  t h e  tw o  room s o f  t h e  s u i t e ,  A m ic ro p h o n e  t a l k - b a c k
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sy s te m  w as em ployed t o  a l lo w  t h e  s u b j e c t  t o  com m unicate  w i th  
t h e  i n v e s t i g a t o r .
I n s t r u m e n ta t i o n
R e c o rd in g s
A l l  r e c o r d in g s  w e re  made on II5 m i l  a c e t a t e  r e c o r d in g  
t a p e  a t  a  t a p e  sp ee d  o f  15 in c h e s  p e r  s e c o n d , A r e c o r d in g  
o f  a  n u r s e r y  rhym e t h a t  was u s e d  f o r  d e te r m in in g  t h e  m o s t-  
u n d e r s t a n d a b le -  l i s t e n i n g  l e v e l  (MULL) (A ppend ix  B) was made 
w i t h  a m ic ro p h o n e  ( A l te c ,  M odel 682-A ) and  a d u a l - c h a n n e l  
t a p e  r e c o r d e r  (Ampex, M odel 3 5 4 ) ,  The t a l k e r ' s  v o ic e  w as 
m o n ito re d  on a n  e x t e r n a l  VU m e te r  (W eston E l e c t r o n i c  I n s t r u ­
m e n ts , M odel 802) w h ich  was s e t  u p  so  t h a t  a  0-dB VU r e a d in g  
w ould  c o r re s p o n d  t o  a  -1 0 -d B  d e f l e c t i o n  on th e  VU m e te r  o f  
t h e  t a p e  r e c o r d e r .  The n u r s e r y  rhym e w as r e c o rd e d  a t  a p p r o x i ­
m a te ly  -1 0  dB on t h e  t a p e  r e c o r d e r 's  r e c o r d in g  VU m e te r  w i th  
minimum i n t e n s i t y  an d  s t r e s s  v a r i a t i o n .
The W-22 w ord l i s t  s c ra m b l in g s  had  b een  p r e v i o u s l y  
r e c o rd e d  on a d u a l - c h a n n e l  t a p e  r e c o r d e r  (Ampex, M odel 6 0 1 ) 
fro m  a new s e t  o f  T e c h n is o n ic  S tu d io s  r e c o r d  d i s c s .  The 
W-22 w ord l i s t  r e c o r d in g s  f o r  t h i s  s tu d y  w ere  made w i th  t h e  
M odel 601  o u tp u t  c o n n e c te d  th ro u g h  a  600-ohm  r e s i s t a n c e  pad 
t o  t h e  i n p u t  o f  a  d u a l - c h a n n e l  t a p e  r e c o r d e r  (Ampex, M odel 
3 5 4 ) ,  A 1 ,0 0 0 -H z  c a l i b r a t i o n  to n e  w as r e c o rd e d  a t  t h e  
b e g in n in g  o f  e a c h  r e c o r d i n g  ( n u r s e r y  rhym e, W-22 w ord l i s t  
s c r a m b l in g s ,  an d  UOST #6 s u b t e s t  s c r a m b l in g s )  a t  a n  i n t e n s i t y
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l e v e l  a p p r o x im a te ly  10 dB a b o v e  th e  l e v e l  o f  th e  s p e e c h  
s i g n a l s .  The d i f f e r e n c e  b e tw e e n  t h e  l e v e l s  o f  t h e  c a l i b r a t i o n  
to n e  an d  t h e  s p e e c h  s i g n a l s  a l lo w e d  a  m id -m e te r  c a l i b r a t i o n  
r e f e r e n c e  f o r  a c c u r a t e  c a l i b r a t i o n  c o n t r o l  w h ile  t h e  s p e e c h  
s i g n a l s  w e re  p r e s e n te d  a t  a  lo w e r  l e v e l ,  m in im iz in g  d i s t o r t i o n  
d u e  t o  s y s te m  s a t u r a t i o n .  T he c a l i b r a t i o n  to n e  w as m o n ito re d  
a t  0 dB on t h e  VU m e te r  o f  t h e  s p e e c h  a u d io m e te r .  A l l  
r e c o r d i n g s  w ere  o b ta in e d  w i t h  t h e  c o m p le te  e l e c t r o n i c s  s y s te m , 
r e c e i v i n g  pow er th r o u g h  a  c o n s t a n t - v o 1t a ge t r a n s f o r m e r  (S o la  
E l e c t r o n i c s ,  Model SB) t o  e l i m i n a t e  an y  s o u rc e  pow er 
f l u c t u a t i o n s .
P r e l im in a r y  A u d io m e tr ic  T e s ts  
A i r - c o n d u c t io n  and  b o n e - c o n d u c t io n  p u r e - to n e  t h r e s h o l d s  
and  s p e e c h - r e c e p t io n  t h r e s h o l d s  w ere  e s t a b l i s h e d  u s in g  a  
" d i a g n o s t i c "  p u r e - to n e  a u d io m e te r  ( B e l to n e ,  M odel 15-C ) and 
a  s p e e c h  a u d io m e te r  ( G r a s o n - S ta d l e r , M odel 1 6 2 ) , The a i r -  
c o n d u c t  io n  r e c e i v e r s  ( T e le p h o n ie s ,  TDH-39, 10 ohm) w ere  
m ounted  i n  c u s h io n s  (M X-41/AR), The b o n e -c o n d u c t io n  t r a n s ­
d u c e r  (R a d io e a r ,  M odel B -7 0 ) was h e ld  in  p la c e  on t h e  m a s to id  
by  a  s ta n d a r d  c l i n i c a l  h e a d b a n d .
E x p e r im e n ta l  T e s t s  
A d u a l - c h a n n e l  t a p e  r e c o r d e r  (Ampex, M odel 354) s e rv e d  
a s  t h e  s o u r c e  o f  t h e  p r e - r e c o r d e d  s p e e c h  s ig n a l s  (W -22, 
n u r s e r y  rhym e, an d  UOST # 6 ) ,  The o u tp u t  o f  t h e  t a p e  r e c o r d e r  
w as c o n n e c te d  t o  t h e  t a p e  i n p u t  o f  t h e  sp e e c h  a u d io m e te r
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( G r a s o n - S ta d le r ,  M odel 1 6 2 ) ,  w h ich  p ro v id e d  i n t e n s i t y  c o n t r o l  
o f t h e  s p e e c h  s i g n a l s  b y  m eans o f  a  120-dB ra n g e  2 -d B -p e r -  
s t e p  a t t e n u a t o r .  The t e s t  s t i m u l i  w ere  p r e s e n te d  t o  each  
s u b je c t  m o n o ra lly  u s in g  an  a i r - c o n d u c t io n  r e c e i v e r  (T e le ­
p h o n ie s ,  TDH-39, 10 ohm) m ounted i n  a c u s h io n  (MX-41/AR).
An i n a c t i v e  e a rp h o n e  and c u s h io n  c o v e re d  t h e  n o n t e s t  e a r .
The p i l o t  s tu d y  in d i c a t e d  t h a t  some c h i l d r e n  w ere  
c o n fu se d  a b o u t  w h ic h  t e s t  i te m  num ber th e y  s h o u ld  b e  
r e s p o n d in g  t o .  I n  o r d e r  t o  a l l e v i a t e  t h i s  p ro b le m , a c o u n te r  
i n d i c a t o r  (V e e d e r-R o o t, I n c , ,  Form #77604) w as p la c e d  in  f r o n t  
o f  e a c h  s u b j e c t  t o  i n d i c a t e  th e  num ber o f  t h e  t e s t  i te m . The 
c o u n te r  i n d i c a t o r  r e c e iv e d  i t s  pow er from  a d i r e c t - c u r r e n t  
pow er s u p p ly  (H e a th  B u i l t ,  M odel EUW-15) an d  was m a n u a lly  
c o n t r o l l e d  b y  t h e  e x p e r im e n te r  fro m  th e  c o n t r o l  room o f  th e  
tw o-room  t e s t  s u i t e .
C a l i b r a t i o n
The a c o u s t i c  o u tp u t  o f  th e  e x p e r im e n ta l  t e s t  
i n s t r u m e n ta t i o n  w as c a l i b r a t e d  t o  c u r r e n t  ANSI s ta n d a r d s  
e a c h  day  a n  e x p e r im e n ta l  t e s t  s e s s io n  was p e r fo rm e d , A 
1 ,0 0 0 -H z c a l i b r a t i o n  to n e  fro m  an  a u d io  o s c i l l a t o r  (H e w le tt 
P a c k a rd , M odel 200 ABR) m easu red  a t  1 v o l t  RMS on a  vacuum - 
tu b e  v o l t  m e te r  (H e w le t t  P a c k a rd , M odel 400 DR) was f e d  i n t o  
t h e  e x t e r n a l  i n p u t  o f  t h e  s p e e c h  a u d io m e te r  ( G r a s o n - S ta d le r ,  
M odel 162) and  p eak ed  a t  0 dB on t h e  VU m e te r  o f  t h e  s p e e c h  
a u d io m e te r .  The a t t e n u a t o r  d i a l  o f  th e  s p e e c h  a u d io m e te r  
was s e t  a t  70-dB  HL w h i le  t h e  o u tp u t  t o  t h e  e a rp h o n e  was
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m easu red  a t  89 ,5 -d B  SPL on an  a u d i o m e t e r - c a l i b r a t i o n  u n i t  
( A l l i s o n  L a b s , M odel 3 0 0 ) ,  A f r e q u e n c y - r e s p o n s e  ch eck  was 
c a r r i e d  o u t  on t h e  t a p e - r e c o r d i n g  sy stem  p r i o r  t o  i t s  u s e  
i n  t h i s  s tu d y .  The f r e q u e n c y  r e s p o n s e  o f  t h e  t a p e - r e c o r d i n g  
s y s te m  o p e r a t in g  a t  15 in c h e s  p e r  second  was f l a t  ( + 2  dB) 
fro m  100 t o  1 0 ,0 0 0  H z, The a t t e n u a t o r s  o f  t h e  G r a s o n - S ta d le r  
s p e e c h  a u d io m e te r  w e re  l i n e a r  w i th in  + ,4  dB o v e r  th e  
a t t e n u a t o r  ra n g e  u s e d .  T h is  was p e r i o d i c a l l y  re c h e c k e d  d u r in g  
c o l l e c t i o n  o f  th e  d a t a .  The e q u ip m en t was s w itc h e d  on a t  
l e a s t  one h o u r  b e f o r e  a t e s t  s e s s io n  b e g a n ,
P ro c e d u re
D a ta  C o l l e c t io n  
T w e n ty - th re e  s e v e r e l y  h e a r in g - im p a i r e d  c h i l d r e n  w ere  
t e s t e d  on t h e  m o d if ie d  c lo s e d - r e s p o n s e  s e t  (UOST # 6 ) ,  W-22 
w ord l i s t s ,  and o t h e r  t e s t s  o f  h e a r in g  a b i l i t y .
P r e l im in a r y  A u d io m e tr ic  T e s t s , A ir - c o n d u c t io n  and 
b o n e -c o n d u c t io n  p u r e - to n e  t h r e s h o l d s  f o r  e a c h  e a r  w ere  
c a r e f u l l y  d e te rm in e d  f o r  e a c h  s u b je c t  i n d i v i d u a l l y  u s in g  t h e  
m ethod recommended b y  C a r h a r t  and J e r g e r  ( 6 ) ,
A s p e e c h - r e c e p t io n  t h r e s h o l d  f o r  e a ch  e a r  was d e te rm in e d  
f o r  e a c h  s u b je c t  by  u t i l i z i n g  th e  Z e n ith  S pondee P i c t u r e  T e s t ,  
T h is  t e s t  i s  com posed o f  12 w ords w h ich  c o r re s p o n d  t o  12 
p i c t u r e s  (a  1 2 - a l t e r n a t i v e  s e t ) ,  A 9 6 - ite m  ran d o m ized  
s c ra m b lin g  u t i l i z i n g  t h e s e  12 w ords was d e v is e d  (A p p en d ix  C ) , 
T h is  was a c c o m p lish e d  b y  p r i n t i n g  e a c h  o f  t h e  12 w ords on a
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s e p a r a t e  s l i p  o f  p a p e r  and  p u t t i n g  them  i n t o  a  b o x . A word 
w as ran d o m ly  p ic k e d  o u t  o f  t h e  bo x  and r e p la c e d  a f t e r  e a c h  
d ra w in g . T h is  p ro c e d u re  was p e rfo rm ed  96 t im e s .  E ach  s u b j e c t  
was a sk e d  t o  name t h e  p i c t u r e s  f o r  th e  e x p e r im e n te r  a t  t h e  
b e g in n in g  o f  t h e  e x p e r im e n ta l  t e s t  s e s s i o n  t o  e n s u re  t h e  
s u b j e c t ' s  f a m i l i a r i t y  w i th  th e m . The sp o n d e e  w ords w e re  
p r e s e n te d  u s in g  m o n ito re d  l i v e  v o i c e .  The t a l k e r  u s e d  th e
p h r a s e ,  " P o in t  t o  t h e   t o  p r e s e n t  t h e  ite m s  o f  t h e
ran d o m ized  sp o n d e e  w ord l i s t  and m o n ito re d  t h e  sp o n d e e  word 
a t  a 0-dB d e f l e c t i o n  on t h e  VU m e te r  o f  t h e  sp e e c h  a u d io m e te r .  
The s u b je c t  r e s p o n d e d  by  p o i n t i n g  t o  t h e  a p p r o p r i a t e  p i c t u r e .  
The lo w e s t  l e v e l  a t  w h ich  tw o c o r r e c t  r e s p o n s e s  f o r  t h r e e  
p r e s e n t a t i o n s  a t  one i n t e n s i t y  l e v e l  w e re  o b ta in e d  w as th e  
c r i t e r i o n  u se d  f o r  s p e e c h - r e c e p t io n  t h r e s h o l d .  T h re s h o ld  
was c r o s s e d  in  2-dB s t e p s  a t o t a l  o f  f o u r  t im e s ,  tw o c r o s s i n g s  
v ia  t h e  a s c e n d in g  m ethod  and tw o c r o s s i n g s  v i a  t h e  d e s c e n d in g  
m eth o d . T h re s h o ld  w as ta k e n  a s  th e  mean o f  t h e  f o u r  c r o s s i n g s .
E x p e r im e n ta l  T e s t s . Each s u b j e c t  r e c e iv e d  t h e  
r e c o rd e d  sp e e c h  s t im u lu s  f o r  d e te r m in in g  t h e  m o s t- u n d e r -  
s t a n d a b l e - l i s t e n i n g  l e v e l .  The n u r s e r y  rhym e "Bah B ah B lack  
Sheep" was c h o s e n  a s  t h e  s p e e c h  s t im u lu s  f o r  t h i s  t a s k  
b e c a u s e  t h e  c h i l d r e n  w ere  f a m i l i a r  w i th  t h i s  p a r t i c u l a r  
n u r s e r y  rhym e (A p p en d ix  B ) . Each s u b j e c t  was a sk e d  t o  l i s t e n  
t o  th e  r e c o rd e d  n u r s e r y  rhyme a s  many t im e s  a s  n e c e s s a r y  t o  
d e te rm in e  t h e  i n t e n s i t y  l e v e l  w h ere  h e  b e s t  u n d e r s to o d  th e  
n u r s e r y  rhym e, h e n c e  t h e  te rm  m o s t - u n d e r s t a n d a b l e - l i s t e n i n g
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l e v e l .  Each s u b j e c t  d id  t h i s  b y  p e r s o n a l l y  a d j u s t i n g  t h e  
2 - d B - p e r - s t e p  a t t e n u a t o r  on t h e  s p e e c h  a u d io m e te r .  The m o s t-  
u n d e r s t a n d a b l e - l i s t e n i n g  l e v e l  was u se d  a s  a  s t a r t i n g  
i n t e n s i t y  l e v e l  f o r  t h e  W-22 an d  t h e  UOST # 6  p r e s e n t a t i o n s .  
A f te r  t h e  m o s t - u n d e r s t a n d a b l e - l i s t e n i n g  l e v e l  was 
d e te rm in e d  f o r  e a c h  s u b j e c t ,  p r i n t e d  (A p p en d ix  D) and v e r b a l  
i n s t r u c t i o n s  w e re  g iv e n  t o  him  a lo n g  w i th  a  d e m o n s tr a t io n  o f  
t h e  t e s t  p r o c e d u r e s .  Time was a llo w e d  f o r  q u e s t i o n s  a f t e r  
t h e  i n s t r u c t i o n s  h a d  b e e n  g iv e n .  When t h e  t a s k  was u n d e r ­
s to o d ,  t h e  e x p e r im e n t  b e g a n . The s u b j e c t ' s  t a s k  f o r  UOST #6 
was t o  l i s t e n  t o  e a c h  t e s t - i t e m  p r e s e n t a t i o n ,  s e l e c t  fro m  th e  
a p p r o p r i a t e  c lo s e d - r e s p o n s e  s e t  t h e  i te m  t h a t  h e  th o u g h t  had 
b een  p r e s e n t e d ,  u n d e r l in e  t h a t  i te m  on t h e  r e s p o n s e  s h e e t  f o r  
th e  i n i t i a l - c o n s o n a n t  and f i n a l - c o n s o n a n t  s u b t e s t s ,  o r  p la c e  
a  c h e c k  m ark in  t h e  s q u a r e  u n d e r  t h e  c o r r e c t  w ord on th e  
r e s p o n s e  s h e e t  f o r  t h e  m e d ia1 -v o w e l s u b t e s t .  Each s u b je c t  
was a sk e d  a t  t h e  b e g in n in g  o f  t h e  t e s t  s e s s i o n  t o  re a d  a lo u d  
t o  t h e  e x p e r im e n te r  t h e  W-22 w o rd s  and  t h e  t e s t  i te m s  u se d  
in  UOST #6  i n  o r d e r  t o  e n s u re  f a m i l i a r i t y  w i t h  th em .
Each s u b j e c t  r e c e iv e d  a  minimum o f  12 t e s t  r u n s ,  e , g , ,  
t h r e e  W-22 w ord l i s t  s c ra m b lin g s  and  t h r e e  s c ra m b lin g s  o f  
e a c h  o f  t h e  t h r e e  UOST # 6  c lo s e d - r e s p o n s e  s u b t e s t s  ( i n i t i a l -  
c o n s o n a n t ,  f i n a l - c o n s o n a n t ,  an d  m e d ia l-v o w e l s u b t e s t s ) ,  A 
r e c o rd e d  w ord l i s t  was p r e s e n te d  t o  t h e  s u b j e c t  a t  h i s  m o s t-  
u n d e r s t a n d a b l e - l i s t e n i n g  l e v e l .  E ach  s u b j e c t  th e n  r e c e iv e d  
th e  o t h e r  tw o s c ra m b l in g s  o f  t h a t  t e s t  o r  s u b t e s t ;  one a t
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4 dB a b o v e  t h e  m o s t - u n d e r s t a n d a b l e - l i s t e n i n g  l e v e l  and t h e  
o t h e r  a t  4 dB b e lo w  th e  m o s t - u n d e r s t a n d a b l e - l i s t e n i n g  l e v e l .  
When n e c e s s a r y ,  e a c h  s u b je c t  r e c e iv e d  a d d i t i o n a l  s c ra m b l in g s  
u n t i l  a  "maximum" s c o re  was o b t a i n e d ,  A maximum s c o re  w as 
c o n s id e r e d  t o  h a v e  b een  o b ta in e d  when a l e s s e r  s c o r e  o c c u r r e d  
4 dB b e lo w  and  4 dB ab o v e  t h a t  s c o r e .  The c r i t e r i o n  f o r  a 
maximum s c o r e  w as n o t  m et in  t h e  c a s e  o f  o n ly  tw o s u b j e c t s  
b e c a u s e  t h e  o u tp u t  l i m i t s  o f  t h e  s p e e c h  a u d io m e te r  w ere  
r e a c h e d  f i r s t .
T h e re  w e re  t h r e e  r e s p o n s e  s h e e t s  a v a i l a b l e  f o r  e a c h  
UOST #6  s u b t e s t  ( ^ ) ,  A d i f f e r e n t  r e s p o n s e  s h e e t  was u se d  
e a c h  t im e  a  s u b j e c t  was p r e s e n te d  a  s u b t e s t .  The s u b je c t s  
r e s p o n d e d  b y  r e p e a t i n g  t h e  w o rd s  f o r  t h e  w -22 word l i s t  
p r e s e n t a t i o n s  b e c a u s e  t r a d i t i o n a l l y  i t  i s  done in  t h i s  m a n n e r.
E x i s t i n g - S u b l e c t  D a ta , When a v a i l a b l e ,  t h e  f o l lo w in g  
d a t a  w e re  o b ta in e d  from  t h e  i n d i v i d u a l  s u b j e c t ’ s  s c h o o l  f i l e s s
( a )  c h r o n o l o g ic a l  a g e ,  (b )  I ,Q ,  (p e r fo rm a n c e  s e c t io n  o f  t h e  
W e c h s le r  I n t e l l i g e n c e  S c a le  f o r  C h i ld r e n ,  W ,I ,S ,C ,) ,  ( c )  I ,Q ,  
( L e i t e r  I n t e r n a t i o n a l  P e rfo rm a n c e  S c a l e ) ,  (d )  a c h ie v e m e n t 
d a t a  ( C a l i f o r n i a  A ch ievem en t T e s t ) ,  and  ( e )  e x i s t i n g - a u d i o -  
m e t r i c  d a t a .
T e a c h e r  E v a lu a t io n , A s p e c i a l  t e a c h e r  e v a lu a t io n  
to o k  p l a c e  in v o lv in g  f o u r  t e a c h e r s  who r o u t i n e l y  came in  
c o n t a c t  w i th  t h e  10 s u b j e c t s  u s e d  i n  t h i s  s tu d y  who a t t e n d e d  
t h e  U n i v e r s i t y  o f  Oklahoma M e d ic a l  C e n te r  S ch o o l f o r  t h e  D e a f , 
Each t e a c h e r  w as a sk e d  t o  e v a l u a t e  t h e  c h i l d r e n  w ith  whom h e
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o r  sh e  was a c q u a in te d  in  t h e  f o l lo w in g  c a t e g o r i e s ;  ( a )  sp e e c h  
p r o d u c t io n ,  (b )  a u d i t o r y  sp e e c h  u n d e r s ta n d in g ,  ( c )  l i p r e a d i n g ,  
(d )  o v e r a l l  u n d e r s t a n d in g ,  and  (e )  r e c e p t i v e  p ro b le m s  o t h e r  
th a n  h e a r in g .  The m ethod was one p r e v io u s ly  t r i e d  w i th  
a p p a r e n t  s u c c e s s  b y  S tu d e b a k e r  ( 6 4 ) .  A t e a c h e r s *  m e e tin g  
w as c a l l e d  p r i o r  t o  t h e  s t a r t  o f  t h e  s c h o o l  d a y , a t  w h ich  
t im e  t e a c h e r s  w e re  i n s t r u c t e d  t o  r a t e  e a c h  c h i l d  on a  s c a l e  
fro m  0 t o  100 i n  e a c h  o f  t h e  f i v e  a b o v e -m e n tio n e d  c a t e g o r i e s ,  
k e e p in g  e a c h  c h i l d  p r o p e r ly  ran k e d  w i th  r e s p e c t  t o  t h e  o th e r  
c h i l d r e n .  The t e a c h e r s  w e re  g iv e n  t h e  e n t i r e  d a y  t o  o b s e rv e  
t h e  c h i ld r e n  i n  t h e i r  u s u a l  c la s s ro o m  r o u t i n e .  They c o u ld  
t a k e  n o te s  b u t  w e re  a s k e d  n o t  to  d i s c u s s  t h e  m a t t e r  w i th  
o th e r s  u n t i l  a l l  t h e i r  ju d g m en ts  had  b e en  m ade. They w ere  
a s k e d  t o  f i l l  o u t  a  p r e p a re d  form  a t  t h e  end o f  t h e  d ay  
(A ppendix  E ) ,
D a ta  E v a lu a t io n  
The s t a t i s t i c a l  a n a ly s e s  n e c e s s a r i l y  r e q u i r e d  t h e  
e x te n s iv e  u s e  o f  n o n p a r a m e tr ic  s t a t i s t i c s  b e c a u s e  much o f  
t h e  d a ta  w as i n  t h e  fo rm  o f  r a n k s .  P r i n c i p a l l y ,  t h e s e  in c lu d e d  
Spearm an r a n k  c o r r e l a t i o n  c o e f f i c i e n t s  ( 5 8 ) ,  T h e se  w ere  
c a r r i e d  o u t  b e tw e e n  t h e  W-22 t e s t  r e s u l t s  and e a c h  o f  t h e  
t h r e e  e x p e r im e n ta l  c lo s e d - r e s p o n s e  s u b t e s t s  a s  w e l l  a s  b e tw een  
e a c h  o f  t h e  f o u r  s p e e c h  t e s t s  and e a c h  o f  th e  f o l lo w in g  
f a c t o r s ;  c h r o n o lo g ic a l  a g e ,  1 , 0 , (p e rfo rm a n c e  s e c t i o n  o f  t h e  
W e c h s le r  I n t e l l i g e n c e  S c a le  f o r  C h i ld r e n ,  W . I .S .C . ) ,  I .Q ,  
( L e i t e r  I n t e r n a t i o n a l  P e rfo rm an ce  S c a l e ) ,  C a l i f o r n i a
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A ch iev em en t T e s t ,  and e x i s t i n g - a u d i o m e t r i c  d a t a .  T h e se  l a t t e r  
d a ta  w e re  a  m a t t e r  o f  r e c o r d  and  b e c a u s e  some w ere  in c o m p le te , 
u n s y s te m a t i c ,  and  u n c o n t r o l l e d ,  i n t e r p r e t a t i o n s  w ere  r e s t r i c t e d  
i n  some i n s t a n c e s .  T hese  r e s t r i c t i o n s  a r e  d is c u s s e d  i n  t h e  
n e x t  c h a p te r  a s  t h e  d a ta  a r e  p r e s e n t e d ,  Spearm an ra n k  
c o r r e l a t i o n  c o e f f i c i e n t s  w ere  a l s o  c a r r i e d  o u t  b e tw een  th e  
s p e e c h - t e s t  r e s u l t s  and t h e  a u d io m e t r i c  d a ta  a c q u ir e d  a s  a 
p a r t  o f  t h i s  s tu d y .  B ecau se  t h e s e  d a t a  w ere  a c q u ir e d  u n d e r  
c o n t r o l l e d  c o n d i t i o n s  and  w e re  c o m p le te  a c r o s s  s u b j e c t s ,  
i n t e r p r e t a t i o n s  w e re  l e s s  r e s t r i c t e d ,
Spearm an ra n k  c o r r e l a t i o n  c o e f f i c i e n t s  w ere a l s o  
c a r r i e d  o u t  b e tw e e n  th e  s p e e c h - t e s t  r e s u l t s  and  t h e  t e a c h e r -  
e v a l u a t i o n  r e s u l t s  an d  b e tw e en  t h e  a c q u i r e d - a u d io m e t r i c  d a ta  
and  t h e  t e a c h e r - e v a l u a t i o n  r e s u l t s ,  Spearm an ra n k  c o r r e l a t i o n  
c o e f f i c i e n t s  w e re  a l s o  c a r r i e d  o u t  am ong t h e  t e a c h e r - e v a lu a te d  
c a t e g o r i e s ,
C h a p te r  IV  a l s o  c o n ta in s  s u b s t a n t i a l ,  p u r e ly  d e s c r i p t i v e  
s e c t i o n s .  The r e s u l t s  o f  t h e  t h r e e  UOST #6  s u b t e s t s  a r e  
p r e s e n te d  in  th e  fo rm  o f  p h o n e m e -e rro r  m a t r ic e s  and d is c u s s e d  
d e s c r i p t i v e l y .  R e s u l t s  o f  t h e  phonem e- e r r o r - p a t t e r n  a n a l y s i s  
a r e  com pared  t o  t h e  r e s u l t s  o f  t h e  P e d e rso n  ( ^ )  s tu d y  and 
o t h e r s  ( 1 ,  1 7 , 2 7 , 4 4 , 4 9 , 5 0 , 6 4 ) ,
CHAPTER IV 
RESULTS AND DISCUSSION 
I n t r o d u c t io n
The p r e s e n t  i n v e s t i g a t i o n  was d e s ig n e d  t o  c o n t r i b u t e  
n eed ed  in f o r m a t io n  a b o u t  th e  p e r fo rm a n c e  o f  s e v e r e l y  h e a r in g -  
im p a ire d  c h i l d r e n  on a  c lo s e d - r e s p o n s e  a u d i to r y - s p e e c h -  
d i s c r i m i n a t i o n  t e s t  ( U n iv e r s i ty  o f  Oklahom a S p e e ch  T e s t  # 6 ) ,  
The p e rfo rm a n c e  o f  23 h e a r in g - im p a i r e d  c h i l d r e n  on U n iv e r s i t y  
o f  Oklahoma S p eech  T e s t  #6  (UOST # 6 ) w as com oared t o  t h e i r  
p e rfo rm a n c e  on o t h e r  t e s t s  o f  h e a r in g  a b i l i t y  a l s o  p e rfo rm ed  
a s  p a r t  o f  t h i s  s tu d y .  T hese  d a ta  w ere  a l s o  com pared  t o  o t h e r  
c h a r a c t e r i s t i c s  o f  t h e  c h i l d r e n :  ( a )  c h r o n o lo g ic a l  a a e ,
(b ) I .Q ,  (p e rfo rm a n c e  s e c t io n  o f  t h e  W e c h s le r  I n t e l l i g e n c e  
S c a le  f o r  C h i ld r e n ,  W .I .S .C .) ,  ( c )  I .Q .  ( L e i t e r  I n t e r n a t i o n a l  
P e rfo rm an c e  S c a l e ) ,  (d )  a c h ie v e m e n t - t e s t  d a ta  ( C a l i f o r n i a  
A ch iev em en t T e s t ) ,  ( e )  e x i s t i n g - a u d i o m e t r i c  d a t a ,  and ( f )  
t e a c h e r  e v a l u a t i o n s .
T h is  c h a p t e r  i s  d iv id e d  i n t o  tw o  m ain  s e c t i o n s .  The 
f i r s t  s e c t i o n .  Q u a n t i t a t i v e  A n a ly s e s ,  i n c lu d e s  a  d e s c r i p t i o n  
an d  s t a t i s t i c a l  a n a ly s e s  o f i n d i v i d u a l - s u b j e c t  d a ta  o b ta in e d  
from  s c h o o l  f i l e s ,  e x i s t i n g - a u d i o m e t r i c  d a t a ,  e x p é r im e n ta 1-
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a u d io m e t r ic  d a t a  a c q u i r e d  a s  p a r t  o f  t h i s  s tu d y ,  and 
e x p e r i m e n t a l - s p e e c h - t e s t  d a t a .  The se c o n d  p a r t  o f  t h i s  
c h a p t e r .  Q u a l i t a t i v e  A n a ly s e s ,  p r e s e n t s  d a ta  f o r  e a c h  UOST #6  
s u b t e s t  i n  e r r o r - m a t r i x  fo rm .
Q u a n t i t a t i v e  A n a ly s e s
E x i s t i n g - S u b j e c t  D ata  
T a b le  1 p r e s e n t s  i n d i v i d u a l - s u b j e c t  d a t a  o b ta in e d  
fro m  th e  s u b j e c t s '  s c h o o l  f i l e s .  As i l l u s t r a t e d ,  th e  s u b je c t s  
ra n g e d  i n  a g e  f ro m  9 y e a r s  3 m onths t o  16 y e a r s  6 m onths 
w i th  a  mean a g e  o f  12 y e a r s  9 m o n th s , L e i t e r  1 , 0 ,  s c o r e s  
ra n g e d  fro m  64 t o  120 w i th  a  mean s c o r e  o f  9 9 ,4  w h ich  i s  4 ,4  
p o i n t s  a b o v e  t h e  n o rm a tiv e  mean o f  9 5 , P e rfo rm a n c e  I .Q ,  
( W .I .S .C ,)  s c o r e s  ra n g e d  from  79 t o  132 w i th  a mean o f  1 0 2 ,4  
w h ich  i s  2 .4  p o i n t s  a b o v e  t h e  n o rm a tiv e  mean o f  100 . T h is  
f i n d i n g  a g r e e s  w i th  o t h e r  s t u d i e s  (1 6 , 3 4 , 2 È , 6 2 , 6 9 ) .
s u g g e s t in g  t h a t  when n o n - v e r b a l  i n t e l l i g e n c e  s c a l e s  a r e  u sed  
w i th  h e a r in g - im p a i r e d  c h i l d r e n ,  t h e i r  p e r fo rm a n c e  i s  n o t  d i f f e r ­
e n t  th a n  t h a t  o f  n o r m a l- h e a r in g  c h i l d r e n .  The C a l i f o r n i a  
A ch iev em en t T e s t  s c o r e s  (g ra d e  p la c e m e n t)  ra n g e d  fro m  1 ,7  t o  
7 .3  w i th  a  mean o f  4 ,2 8  w h ich  i s ,  on t h e  a v e r a g e ,  a b o u t  t h r e e  
and  o n e - h a l f  y e a r s  b e h in d  t h e  g ra d e  p la c e m e n t o f  n o r m a l- h e a r in g  
c h i l d r e n  w i th  a n  a v e r a g e  a g e  o f  t h i s  g ro u p . T h is  f i n d i n g  seem s 
t o  b e  in  r e a s o n a b le  a g re e m e n t w i th  i n v e s t i g a t i o n s  (1 6 , 6^)  in  
t h e  a r e a  o f  e d u c a t io n  o f  t h e  h e a r in g - im p a i r e d  w h ic h  h a v e  shown 
t h a t  h e a r in g - im p a i r e d  c h i l d r e n  ra n g e  from  ,7 5  t o  4  y e a r s
TABLE 1
INDIVIDUAL-EXISTING DATA FROM SCHOOL FILES
S u b j e c t
C h r o n o lo g ic a 1 
Age
I .Q .
( L e i t e r )
I .
( w . i .
Q.
s . c . )
C a l i f o r n i a  
A c h ie v e m e n t T e s t  
(G ra d e  P la c e m e n t)
Age Rank S c o re R ank S c o r e R ank S c o re R ank
1 15 y r 8 mo 4 91 1 2 . 0 103 7 .0 6 .3 3 .5
2 14 y r 8 mo 5 64 1 7 .0 79 1 3 .5 3 .3 1 6 .0
3 13 y r 5 mo 8 112 5 .0 80 1 2 . 0 5 .4 8 . 0
4 12 y r 6 mo 14 107 7 .0 120 3 .0 5 .5 6 .5
5 12 y r 1 mo 15 100 9 .5 79 1 3 .5 5 .5 6 .5
6 11 y r 6 mo 17 90 1 3 .0 114 5 .0 5 .2 9 .0
7 10 y r 8 mo 19 120 1 . 0 97 9 .0 3 .7 1 1 .5
8 10 y r 3 mo 21 88 1 4 .0 89 1 1 . 0 2 . 1 1 9 .5
9 10 y r 0 mo 22 118 2 . 0 132 1 . 0 1 .7 2 2 . 0
10 9 y r 3 mo 23 100 9 .5 127 2 . 0 3 .5 1 4 .0
11 16 y r 6 mo 1 • • 90
1
1 0 . 0 6 . . 2 . 0
m
TABLE 1— C o n tin u e d
S u b j e c t







S .C . )
C a l i f o r n i a  
Achievement Test
(G ra d e  P la c e m e n t)
Age Rank S c o re R ank S c o re R ank S c o re R ank
12 13 y r  5 mo 8 103 7 .0 3 .0 1 8 .0
13 11 y r  5 mo 18 115 3 .5 # # • • 2 . 1 1 9 .5
14 13 y r  5 mo 8 * # • # 6 .3 3 .5
15 13 y r  3 mo 10 108 6 . 0 103 7 .0 6 . 1 5 .0
16 13 y r  6 mo 6 • • • • 3 .7 1 1 .5
17 11  y r  8 mo 16 115 3 .5 # # # # 3 .3 1 6 .0
18 12 y r  10  mo 12 83 1 5 .0 * * # e 4 . 8 1 0 . 0
19 16 y r  4  mo 2 104 8 . 0 118 4 .0 7 .3 1 . 0
20 13 y r  2 mo 11 98 1 1 . 0 # * • • 3 .3 1 6 .0
21 10 y r  4 mo 20 1 . 8 2 1 . 0
22 16 y r  2 mo 3 # # • • •  e
23 12 y r  7 mo 13 77 1 6 .0 * # # # 3 .6 1 3 .0
R ange 9 y r  3 mo—16 y r  6 mo 64 —120 7 9 - 132 1 .7 .- 7 .3
Mean 12 y r  9 mo 99 .4 1 0 2 .4 4 .2 8
w
. = U n a v a i l a b l e  D a ta
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b e h in d  t h e  g ra d e  p la c e m e n t o f  n o r m a l- h e a r in g  c h i ld r e n  o f  th e  
same a v e r a g e  a g e  d e p e n d in g  upon t h e  d e g re e  o f  h e a r in g  im p a ir ­
m e n t.
Each s u b je c t  was ra n k e d  r e l a t i v e  t o  t h e  o th e r  s u b j e c t s  
on e a c h  o f  th e  above  m e a su re m e n ts . A n u m e r ic a l  ra n k  o f  one 
(1 )  r e p r e s e n t s  t h e  o l d e s t  s u b j e c t ,  t h e  h i g h e s t  ( b e s t )  I .Q .  
s c o r e ,  a n d  th e  h i g h e s t  a c h i e v e m e n t - t e s t  g ra d e  p la c e m e n t. When 
t i e d  s c o r e s  o c c u r r e d ,  e a c h  s c o r e  w as a s s ig n e d  th e  a v e ra g e  o f 
t h e  r a n k s  w h ich  w ould h a v e  b een  a s s ig n e d  h a d  no t i e s  o c c u r r e d .  
P e r io d  l e a d e r s  ( .  . )  r e p r e s e n t  u n a v a i l a b l e  d a t a .  In  s u c h  
i n s t a n c e s ,  t h e  s u b je c t  w as n o t  in c lu d e d  i n  th e  r a n k in g s .
E x i s t i n g -  and E x p é r im e n ta 1 -A u d io m e tr ic  D ata
T a b le  2 p r e s e n t s  i n d i v i d u a 1 - s u b j e c t - a u d io m e t r i c  d a ta  
fro m  s c h o o l  f i l e s  ( e x i s t i n g )  and  t h e  a u d i o m e t r i c - t e s t  r e s u l t s  
a c q u i r e d  a s  p a r t  o f  t h i s  s tu d y  ( e x p e r im e n ta l ) .  I t  a l s o  
d e s ig n a t e s  w h ich  e a r  o f e a c h  s u b j e c t  was u se d  i n  t h e  e x p e r i -  
m e n ta l - d a ta  c o l l e c t i o n .
NR s ta n d s  f o r  "no r e s p o n s e "  and m eans t h a t  th e  s u b je c t  
d id  n o t  re sp o n d  t o  500, IK , o r  2K Hz a t  110 dB HL. Some o f  
t h e  p u r e - to n e  a v e ra g e s  (PTA) a r e  fo llo w e d  by  a p lu s  (+ ) s ig n  
w h ich  m eans t h a t  t h e  PTA i s  g r e a t e r  th a n  t h e  in d ic a te d  v a lu e  
b e c a u s e  a  r e s p o n s e  was n o t  o b ta in e d  a t  one o r  tw o o f  t h e  
t h r e e  f r e q u e n c i e s  (500 , IK , o r  2K Hz) a t  110 dB HL, I f  no 
r e s p o n s e  w as o b ta in e d  a t  a n y  one o r  tw o o f  t h e  t h r e e  f r e q u e n ­
c i e s ,  i t  w as a s s ig n e d  a v a lu e  o f  110 dB HL and a v e ra g e d  w ith  
t h e  r e m a in in g  f re q u e n c y  o r  f r e q u e n c i e s .  A p lu s  s ig n  w as
TABLE 2
INDIVIDUAL-EXISTING AND EXPERIMENTAL-AUDlOMETRIC DATA 
(dB H .L . RE. ANSI -  1969  NORMS)
E x i s t l n g - A u d i o m e t r i c  D a ta E x p e r im e n ta l - A u d io m e tr ic  D a ta
E x p e r i ­
S u b j e c t m e n ta l PTA SRT PTA SRT
E a r
R L Rank^ R L Rank® R L Rank® R L Rank®
1 R 88 100 1 1 . 0 *  # 92 98 1 2 . 0 CNE CNE 1 9 .0
2 R 85 NR 1 0 . 0 80 e  * #  # 83 110 1 0 . 0 80 CNE 1 9 .0
3 R 73 70 5 .0 70 o * # # 70 70 5 .0 68 74 6 .5
4 R 83 73 9 .0 o  # #  * 75 7 8 8 . 0 76 76 9 .0
5 L 67 60 1 . 0 65 60 #  # 60 57 1 . 0 58 55 1 . 0
6 L 108+ 108+ 2 0 .5 CNE CNE e  # 110+ 108+ 2 1 .5 CNE CNE 1 9 .0
7 L 93 93 1 2 .5 85 85 #  * 90 93 1 3 .0 96 96 1 3 .0
8 L 80 77 7 .0 7 8 70 5 .0 66 64 4 . 0
9 L 103 103 1 6 .5 97 87 1 1 . 0 CNE 84 1 1 . 0
10 L NR 107 + 1 8 .5 108+ 103 + 1 9 .0 CNE CNE 1 9 .0
11 L 97 93 1 2 .5 93 93 + 1 4 .0 95 85 1 2 . 0
12 L 75 75 6 . 0 70 70 #  # 82 73 7 . 0 78 6 8 6 .5
13 R 82 89 8 . 0 #  # 77 90 9 .0 74 98 8 . 0
14 L 92 68 4 .0 60 * # 93 65 3 .0 CNE 64 4 .0
ui
TABLE 2— C o n tin u e d
E x i s t i n g - A u d io m e t r i c  D a ta E x p é r im e n ta 1 - A u d io m e tr ic D a ta
E x p e r i ­
S u b je c t m e n ta l PTA SRT PTA SRT
E ar
R L Rank® R L Rank® R L Rank® R L Rank®
15 R 108+ NR 2 0 .5 * # 95 99+ 1 5 .0 CNE CNE 1 9 .0
16 L 108+ 103 1 6 .5 CNE CNE # * 107 + 97 1 6 .0 CNE 102 1 4 .0
17 L 103 + 107 + 1 8 .5 CNE CNE ♦ # 1 1 0 + 108+ 2 1 .5 CNE CNE 1 9 .0
18 R 62 62 2 .5 • * # # 70 70 5 .0 64 6 8 4 .0
19 R 62 70 2 .5 65 70 # # 58 72 2 . 0 60 74 2 . 0
20 R 1 0 0 + 105 1 5 .0 98+ 105 + 1 8 .0 CNE CNE 1 9 .0
21 R NR NR 2 2 .5 105 + 105 + 2 0 . 0 CNE CNE 1 9 .0
22 R 97 + 97 + 1 4 .0 97 + 97 + 1 7 .0 CNE CNE 1 9 .0
23 R NR NR 2 2 .5 NR NR 2 3 .0 CNE CNE 1 9 .0
R ange (dB) 6 7 - 6 0 - 6 5 - 6 0 - 6 0 - 5 7 - 5 8 - 5 5 -
108+ 108+ X 85 85 X 1 1 0 + 110 X 96 102 X
Mean (dB ) 8 8 .3 8 7 .4 7 2 .5 6 9 .2 8 8 .5
i
8 8 .5 7 4 .1 7 7 .5
m<T>
®Only t h o s e  s c o r e s  o b t a i n e d  f o r  t h e  e x p e r im e n ta l  e a r  w e re  in c lu d e d  i n  t h e  
r a n k i n g s ,
.  .  = U n a v a i l a b l e  D a ta
NR = No R e s p o n s e  t o  5 0 0 , IK , o r  2K Hz a t  110 dB H .L .
CNE = C ou ld  N o t E s t a b l i s h
+ = P u r e - to n e  a v e r a g e  i s  g r e a t e r  t h a n  n u m e r ic a l  v a l u e  s i n c e  a  r e s p o n s e  w as 
n o t  o b t a i n e d  t o  500 o r  IK o r  2K Hz a t  110 dB H .L , (ANSI -  1969 N orm s),
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a t t a c h e d  t o  t h e  r e s u l t a n t  v a l u e ,  CNE s ta n d s  f o r  " c o u ld  n o t 
e s t a b l i s h , "  m ean in g  t h a t  i t  was n o t  p o s s i b l e  t o  o b t a in  a 
s p e e c h - r e c e p t i o n - th r e s h o l d  (SRT) s c o r e .
S u b j e c t s '  e x i s t i n g  (fro m  s c h o o l  f i l e s )  p u r e - to n e  
a v e r a g e s  f o r  t h e  r i g h t  e a r  ra n g e d  fro m  67 t o  108+ dB HL 
w i th  a  mean s c o r e  o f  8 8 ,3  dB HL, T h re e  s u b j e c t s  g av e  no 
r e s p o n s e  (NR) t o  5 0 0 , IK , o r  2K Hz, S u b j e c t s '  e x i s t i n g  p u re -  
to n e  a v e r a g e s  f o r  t h e  l e f t  e a r  ra n g e d  fro m  60 t o  108+ dB HL 
w i th  a  mean o f  8 7 ,4  dB HL, F o u r s u b j e c t s  g av e  no r e s o o n s e
(NR) t o  5 0 0 , IK , o r  2K H z.
S u b j e c t s '  e x p e r im e n ta l  ( a c q u ire d  a s  p a r t  o f  t h i s  
s tu d y )  p u r e - to n e  a v e r a g e s  f o r  th e  r i g h t  e a r  ra n g e d  from  60 
t o  110+ dB HL w i th  a mean o f  8 8 ,5  dB HL, E x p e r im e n ta l  p u re -  
to n e  a v e r a g e s  f o r  t h e  l e f t  e a r  ra n g e d  fro m  57 t o  110 dB HL 
w i th  a  mean o f  8 8 ,5  dB HL, O nly one s u b j e c t  g av e  no re sp o n s e
(NR) t o  5 0 0 , IK , o r  2K Hz f o r  b o th  t h e  r i g h t  an d  t h e  l e f t  e a r s .
S u b j e c t s '  e x i s t i n g  (fro m  s c h o o l  f i l e s )  s p e e c h -  
r e c e p t i o n  t h r e s h o l d s  f o r  t h e  r i g h t  e a r  r a n g e d  fro m  65 t o  85 
dB HL w i th  a  mean o f  7 2 ,5  dB HL, T h is  r a n g e  o f  s c o r e s  
i n c lu d e s  o n ly  s i x  s u b j e c t s ,  S p e e c h - r e c e p t io n  t h r e s h o l d s  had  
e i t h e r  n e v e r  b e e n  a t t e m p te d  o r  c o u ld  n o t  b e  e s t a b l i s h e d  on 
17 s u b j e c t s .  E x i s t i n g  s p e e c h - r e c e p t io n  t h r e s h o l d s  f o r  th e  
l e f t  e a r  ra n g e d  fro m  60 t o  85 dB HL w i th  a  mean o f  6 9 ,2  dB HL, 
T h is  r a n g e  a l s o  in c lu d e s  o n ly  s i x  s u b j e c t s  f o r  t h e  same re a s o n  
a s  s t a t e d  a b o v e .
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S u b je c ts *  e x p e r im e n ta l  ( a c q u i r e d  a s  p a r t  o f  t h i s  
s tu d y )  s p e e c h - r e c e p t io n  t h r e s h o l d s  f o r  t h e  r i g h t  e a r  ra n g e d  
fro m  58 t o  96 dB HL w i th  a  mean o f  7 4 ,1  dB HL, T h is  r a n g e  
in c lu d e s  o n ly  11 s u b j e c t s  in a sm u c h  a s  a s p e e c h - r e c e p t io n  
t h r e s h o l d  c o u ld  n o t  b e  e s t a b l i s h e d  (CNE) f o r  12 s u b j e c t s .  
E x p e r im e n ta l  s p e e c h - r e c e p t io n  t h r e s h o l d s  f o r  t h e  l e f t  e a r  
ra n g e d  f ro m  55 t o  102 dB HL w i th  a  mean o f  7 7 ,5  dB HL, T h is  
ra n g e  in c lu d e s  o n ly  13 s u b j e c t s  f o r  t h e  same r e a s o n  a s  s t a t e d  
a b o v e . I t  s h o u ld  b e  n o te d  t h a t  a p p r o x im a te ly  tw ic e  a s  many 
s u b j e c t s  s u c c e s s f u l l y  a c h ie v e d  s p e e c h - r e c e p t io n - th r e s h o ld  
s c o r e s  a s  a  p a r t  o f  t h i s  s tu d y  th a n  in  p r e v io u s  r o u t i n e  
c l i n i c a l  e v a l u a t i o n s .  The r e a s o n  f o r  t h e  r e l a t i v e l y  p o o r  
s u c c e s s  r a t e  i n  th e  c l i n i c a l  e v a l u a t i o n  i s  u n c e r t a i n .
H ow ever, in a d e q u a te  p ro c e d u re s  o r  a  f a i l u r e  t o  a t t e m p t  t h e  
t e s t  b e c a u s e  o f  a n  ad v an ce  p re s u m p tio n  o f  f a i l u r e  m u st b e  
c o n s id e r e d  a s  p o s s i b i l i t i e s .
The e x i s t i n g - a u d i o m e t r i c  d a t a ,  w h ic h  was a c q u i r e d  
fro m  i n d i v i d u a l - s u b j e c t  s c h o o l  f i l e s ,  and  th e  e x p e r im e n ta 1-  
a u d io m e t r i c  d a ta  a g r e e  v e r y  w e l l  ( c o r r e l a t i o n s  a r e  p o s i t i v e  
,9 1  and  a b o v e ) ,  P u re - to n e  a v e r a g e s  and s p e e c h - r e c e p t io n  
t h r e s h o l d s  f o r  i n d i v i d u a l  s u b j e c t s  a g r e e  w i th in  a  few  d e c i b e l s ,  
w h ic h  w as n o t  u n e x p e c te d . The e x i s t i n g -  an d  e x p e r im e n ta l -  
a u d io m e t r i c  d a t a  i n d i c a t e  t h a t  t h i s  g ro u p  o f  s u b je c t s  w a s , 
in d e e d ,  s e v e r e l y  h e a r in g  im p a i r e d .
Each s u b j e c t  was ra n k e d  r e l a t i v e  t o  t h e  o t h e r  s u b je c t s  
o n  e ac h  o f  t h e  a u d io m e tr ic  m easu rem en ts  f o r  th e  e x p e r im e n ta l
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e a r  o n ly .  S p e e c h - r e c e p t io n - th r e s h o ld  s c o r e s  o b ta in e d  fro m  
s c h o o l  f i l e s  w ere  n o t  ra n k e d  b e c a u s e  s c o r e s  d id  n o t  e x i s t  
f o r  16 o f  t h e  23 s u b j e c t s .  C o n s e q u e n tly ,  t h e s e  s c o re s  w ere  
n o t  u se d  i n  t h e  s t a t i s t i c a l  a n a ly s e s  d i s c u s s e d  l a t e r ,  A 
n u m e r ic a l  r a n k  o f  one ( 1 ) r e p r e s e n t s  t h e  b e s t  h e a r in g  f o r  b o th  
t h e  p u r e - to n e  a v e r a g e s  and s p e e c h - r e c e p t io n  t h r e s h o l d s .  A l l  
o f  th e  p u r e - t o n e - t h r e s h o l d  a v e r a g e s  and s p e e c h - r e c e p t io n -  
t h r e s h o l d  v a lu e s  a r e  e x p r e s s e d  r e l a t i v e  t o  t h e  A m erican 
N a t io n a l  S ta n d a r d s  I n s t i t u t e  (ANSI) S 3 , 6  -  1969 norm s. When 
t i e d  s c o r e s  o c c u r r e d ,  e a c h  s c o re  w as a s s ig n e d  t h e  a v e ra g e  o f  
t h e  r a n k s  w h ic h  w ould h a v e  b een  a s s ig n e d  had  no t i e s  o c c u r r e d .  
P e r io d  l e a d e r s  ( ,  , )  r e p r e s e n t  u n a v a i l a b l e  d a t a ,  and t h a t  
s u b je c t  w as n o t  in c lu d e d  i n  t h e  r a n k in g s .
E x p é r im e n ta 1 -S p e e c h  T e s t s  
T a b le s  3 and  4 p r e s e n t  i n d i v i d u a l  s u b j e c t s '  m o s t-  
u n d e r s t a n d a b l e - l i s t e n i n g  l e v e l s  (MULL) e x p r e s s e d  i n  dB HL. 
P e r c e n t  s c o r e s  o b ta in e d  on t h e  e x p e r im e n ta 1 - s p e e c h  t e s t s  a t  
v a r io u s  i n t e n s i t y  l e v e l s  a r e  a l s o  show n. The s u b j e c t s '  m o s t-  
u n d e r s t a n d a b l e - l i s t e n i n g  l e v e l s  ra n g e d  fro m  62 t o  106 dB HL 
w ith  a  mean o f  9 0 ,9  dB HL, I t  c a n  b e  s e e n  fro m  T a b le  3 
t h a t  t h o s e  s u b j e c t s  who c h o s e  a n  MULL o f  90 dB HL o r  ab o v e  
d id  n o t  p e r fo rm  ab o v e  0 p e r c e n t  on th e  W-22 t e s t .  S u b je c t  
#20  who h ad  a n  MULL o f  80 dB HL a l s o  p e rfo rm e d  a t  0 p e r c e n t  
on t h e  W-22 t e s t .  A l l  o t h e r  s u b j e c t s  w i th  a n  MULL o f l e s s  
th a n  90 dB HL p ro d u ced  a  s u p r a - 0  p e r c e n t  s c o r e  on th e  w -2 2  
t e s t .  T h is  w ould  i n d i c a t e  t h a t  a n  MULL o f  90 dB HL i s
TABLE 3
INDIVIDUAL MOST-UNDERSTANDABLE-LISTENING LEVE 15 (MULL) AND 
SCORES (IN  PERCENT) FOR THE W-22 TEST AND THE MEDIAL-VOWEL 
SUBTEST AT VARIOUS INTENSITY LEVELS
S u b j e c t
M o s t-  
U n d e r -  
s t a n d a b l e -  
L i s t e n i n g  
L e v e l  
(dB r e .  A N SI- 
1 9 6 9 )
W-22
T e s t
dB L e v e ls  r e ,  MULL
M e d ia l -  
Vowel 
S u b t e s t  
dB L e v e ls  r e .  MULL
- 8 - 4 0 +4 +8 +12 - 8 - 4 0 +4 +8
1 96 0 0 0 13 22 19
2 90 0 0 0 31 53 3 8 23
3 88 20 16 24 18 36 53 44 41
4 80 8 26 28 16 3 8 52 47 3 9
5 62 10 20 26 34 24 61 72 92 89
6 106 0 0 0 19 22 25»
7 104 0 0 0 9 13 11
8 84 32 34 36 32 34 31 16 3 8 31
9 102 0 0 0 16 22 19
10 104 0 0 0 6 16 13 6
11 94 0 0 0 44 50 31
• « jo
TABLE 3 — C o n tin u e d
S u b j e c t
M o s t-  
U n d e r-  
s t a n d a b l e -  
L i s t e n i n g  
L e v e l  
(dB r e .  ANSI- 
1 9 69)
W-22
T e s t
dB L e v e ls  r e .  MULL
M edia 1 -  
Vowel 
S u b t e s t  
dB L e v e ls  r e .  MULL
— 8 - 4 0 +4 +8 +12 — 8 - 4 0 +4 +8
12 80 22 24 26 20 50 55 34
13 80 10 20 16 84 91 72
14 74 8 16 20 18 81 94 91
15 100 0 0 0 16 22 13
16 104 0 0 0 13 22 16
17 106 0 0 0 19 19 25®
18 80 4 14 10 6 63 72 66
19 74 6 12 14 10 75 81 7 8
20 80 0 0 0 11 25 6
21 102 0 0 0 9 11 6
22 94 0 0 0 6 11 13 11
23 106 0 0 0 11 19 13 6
^ U p p e r l i m i t s  o f  a u d io m e te r .
TABLE 4
INDIVIDUAL MOST-UNDERSTANDABLE-LISTENING LEVELS (MULL) AND 
SCORES (IN  PERCENT) FOR THE INITIAL-CONSONANT SUBTEST 
AND THE FINAL-CONSONANT SUBTEST AT 
VARIOUS INTENSITY LEVELS
S u b j e c t
M o s t-  
U n d e r­
s t a n d a b l e — 
L i s t e n i n g  
L e v e l 
(dB r e .  ANSI- 
19 69)
I n i t i a l -  
C o n so n a n t 
Subtest 
dB L e v e ls  r e .  MULL
—8 - 4 +4 +8
F i n a 1 -  
C o n so n a n t 
S u b t e s t  
dB L e v e ls  r e .  MULL




























































































TABLE 4 — C o n tin u e d
S u b j e c t
M o st— 
U n d e r -  
s t a n d a b l e -  
L i s t e n i n g  
L e v e l  
(dB r e .  A N SI- 
1 9 6 9 )
I n i t i a l  
C onsonan 
S u b t e s t  
dB L e v e ls  r e
t
. MULL
F i n a 1— 
C o n so n a n t 
S u b t e s t  
dB L e v e ls  r e .  MULL
- 8 - 4 0 +4 +8 — 8 - 4 0 +4 +8 +12
12 80 60 55 65 63 43 45 60 40
13 80 60 65 63 50 50 5 8 54
14 74 70 78 83 73 65 70 63 55
15 100 21 23 25 21 30 33 35 25
16 104 20 23 20 23 30 15 28
17 106 30 35 30 20 10 30 35®
18 80 53 63 60 43 3 8 43 3 8
19 74 63 6 8 85 65 3 8 38 45 35
20 80 20 21 18 18 23 20
21 102 15 30 23 16 30 25
22 94 23 33 23 28 33 23
23 106 29 30 15 21 25 20
' jw
^ U p p e r l i m i t s  o f  a u d io m e te r .
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a p p r o x im a te ly  t h e  c u t - o f f  p o in t  f o r  t h i s  g ro u p  o f  s u b je c t s  
w h ich  d e m a rc a te s  0 p e r c e n t  and non- 0  p e r c e n t  p e r fo rm a n c e  on 
t h e  W-22 t e s t .  I t  i s  m ore d i f f i c u l t  t o  d e te rm in e  s u c h  a 
d e m a rc a t io n  p o i n t  f o r  an y  o f  t h e  UOST #6  s u b t e s t s  b e c a u s e  
o f  t h e  e f f e c t  t h a t  c h a n c e  p e rfo rm a n c e  e x e r c i s e s  on an y  g iv en  
s u b j e c t ' s  s c o r e ,  b u t  t h e  q u e s t io n  i s  c o n s id e r e d  l a t e r .
B o th  t h e  i n i t i a l - c o n s o n a n t  and  f i n a l - c o n s o n a n t  
s u b t e s t s  a r e  f o u r - a l t e r n a t i v e  t e s t s .  T h e r e f o r e ,  on th e  
a v e r a g e ,  a  s c o r e  o f  25 p e r c e n t  sh o u ld  b e  o b ta in e d  on th e  
b a s i s  o f  c h a n c e  a l o n e .  The m e d ia l-v o w e l s u b t e s t  i s  a n  e i g h t -  
a l t e r n a t i v e  t e s t ,  a n d , on th e  a v e r a g e ,  a s c o r e  o f  1 2 ,5  
p e r c e n t  sh o u ld  b e  o b ta in e d  on th e  b a s i s  o f  c h a n c e  a lo n e .  
T h e r e f o r e ,  a  q u a n t i t a t i v e  co m p a riso n  o f  W-22 t e s t  and UOST #6 
s u b t e s t  s c o r e s ,  when t h e  UOST #6  s c o r e s  a r e  low  o r  when th e  
W-22 s c o r e s  a r e  0 p e r c e n t ,  i s  o f  l i m i t e d  v a lu e  o r  m ean in g .
The i n v e s t i g a t o r  c o n s id e re d  e x c lu d in g  f r a n  t h e  ra n k in g s  
and  s u b s e q u e n t  s t a t i s t i c a l  a n a ly s e s  a n y  s c o r e  a t  o r  below  
c h a n c e  p e r fo rm a n c e  l e v e l .  T h is  p ro c e d u re  w as n o t  f o l lo w e d , 
h o w ev er, f o r  t h e  f o l lo w in g  t h r e e  r e a s o n s :
1 , I t  w as n o t  known w h a t c o n t r i b u t i o n  g u e s s in g  made 
t o  s c o r e s  above ch an ce  p e r fo rm a n c e ,
2 , I t  was n o t  known w h at c o n t r i b u t i o n  a c t u a l  c o r r e c t  
p e r fo rm a n c e  (due t o  p e r c e iv in g  t h e  t e s t  i te m  
c o r r e c t l y )  made on s c o r e s  b e lo w  c h a n c e  p e r f o r ­
m ance .
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3 . S pearm an  r a n k  o r d e r  c o r r e l a t i o n  c o e f f i c i e n t s  
w e re  p e rfo rm e d  on t h e  d a t a  u s in g  b o th  r a n k in g  
m e th o d s  ( i . e . ,  e x c lu d in g  a l l  s c o r e s  a t  ch a n ce  
p e r fo rm a n c e  l e v e l  o r  b e lo w  v e rs u s  r a n k in g  a l l  
s c o r e s  a s  th e y  a p p e a r e d ) .  L i t t l e  o r  no d i f f e r ­
e n c e  w as fo u n d  b e tw e en  t h e  r e s u l t s  o f  t h e  tw o 
m e th o d s .
T h e o r e t i c a l l y ,  i f  o n ly  random  chance p e r fo rm a n c e  
s c o r e s  w e re  u s e d  i n  a  c o r r e l a t i o n  p ro c e d u re ,  t h e  r e s u l t a n t  
c o r r e l a t i o n  c o e f f i c i e n t  w ould b e  a t  o r  n e a r  z e r o .  S e v e r a l  
s i g n i f i c a n t  c o r r e l a t i o n  c o e f f i c i e n t s  were o b ta in e d  i n  th e  
p r e s e n t  s tu d y  ( l a t e r  s e c t i o n  o f  t h i s  c h a p te r )  u s i n g  a l l  o f  
t h e  UOST #6  s u b t e s t  s c o r e s ,  ev en  th o s e  below  c h a n c e  p e r f o r ­
m ance, T h is  s u g g e s t s  t h a t  th o s e  s c o r e s  a t  o r  b e lo w  ch an ce  
p e rfo rm a n c e  c o n t a i n  a t  l e a s t  some " r e a l  d a t a " ;  t h a t  i s ,  
t h e  s c o r e s  a r e  a f f e c t e d  i n  some way b y  a u d i to r y  p e r c e p t io n  
o f  t h e  t e s t  i t e m s .
T h e re  a p p e a r s  p e rh a p s  t o  b e  a  d e m a rc a tio n  i n  th e  
p e rfo rm a n c e  s c o r e s  a t  MULL v a lu e s  o f  a b o u t  94 dB HL f o r  t h e  
i n i t i a l - c o n s o n a n t  s u b t e s t ,  88 dB HL f o r  t h e  f in a l - c o n s o n a n t  
s u b t e s t ,  an d  94 dB HL f o r  th e  m ed ia  1 -vow el s u b t e s t .  Above 
th e s e  MULL v a l u e s ,  i n  e # c h  c a s e ,  t h e r e  a p p e a rs  t o  b e  a 
l e v e l i n g  o f f  o f  t h e  s c o r e s  a t  v a lu e s  n ea r ch an ce  p e r fo rm a n c e . 
T hese  MULL v a lu e s  c a n n o t d e f i n i t e l y  b e  term ed  d e m a rc a t io n  
p o i n t s  b e c a u s e  some s c o r e s  o b ta in e d  a t  h ig h e r  MULL v a lu e s  may 
c o n ta in  some " r e a l  d a t a . "  T h e re  i s  no  way t o  d i s c e r n  how
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much o f  an y  g iv e n  s c o r e  i s  due t o  c h a n ce  p e r fo rm a n c e  o r  
how much i s  due t o  c o r r e c t  p e r fo rm a n c e .
T a b le  5 p r e s e n t s  i n d i v i d u a l  W-22 t e s t  s c o r e s  ( in  
p e r c e n t )  a s  w e l l  a s  UOST # 6  i n i t i a 1 - c o n s o n a n t - s u b t e s t ,  f i n a l -  
c o n s o n a n t - s u b t e s t ,  an d  m e d ia l - v o w e l - s u b te s t  s c o r e s  ( i n  
p e r c e n t ) .  The s c o r e s  r e c o r d e d  in  T a b le  5 a l l  r e p r e s e n t  th e  
m axim um -perfo rm ance s c o r e s  f o r  e a c h  s u b j e c t .  A lso  in c lu d e d  
a r e  t h e  r a n k s  f o r  e a c h  s c o r e .
The W-22 s c o r e s  r e c o rd e d  i n  T a b le  5 ra n g e d  fro m  0 t o  
36 p e r c e n t .  O nly n in e  s u b j e c t s  a c h ie v e d  a  s c o r e  a b o v e  0 
p e r c e n t  on t h e  W-22 t e s t .  The mean s c o r e  o f  t h e s e  n in e  
s u b j e c t s  i s  24 p e r c e n t ,  A mean s c o r e  o f  9 ,4  p e r c e n t  was 
o b ta in e d  when t h e  d a t a  f ro m  a l l  23 s u b j e c t s  w ere  i n c lu d e d .  
I n d i v i d u a l - s u b j e c t  s c o r e s  on th e  UOST #6 i n i t i a l -  
c o n s o n a n t  s u b t e s t  ra n g e d  fro m  20 t o  85 p e r c e n t  w i th  a  mean 
o f  4 4 ,7  p e r c e n t .  I n d i v i d u a l - s u b j e c t  s c o r e s  on  th e  UOST #6  
f in a l - c o n s o n a n t  s u b t e s t  r a n g e d  fro m  23 t o  70 p e r c e n t  w i th  a 
m ean o f  38  p e r c e n t .  The UOST #6  m e d ia l - v o w e l - s u b te s t  s c o re s  
ra n g e d  fro m  11 t o  95 p e r c e n t  w i th  a  mean o f  4 1 ,9  p e r c e n t .  
A v e rag e  s c o r e s  f o r  a l l  s u b j e c t s  show t h e i r  p e r f o r ­
m ance t o  b e  b e s t  on t h e  i n i t i a l - c o n s o n a n t  s u b t e s t ,  f o llo w e d  
b y  t h e  m e d ia l-v o w e l s u b t e s t  and  f i n a l - c o n s o n a n t  s u b t e s t .
T h is  g r e a t e r  e r r o r  p r o b a b i l i t y  f o r  phonem es i n  t h e  f i n a l -  
c o n s o n a n t  p o s i t i o n  th a n  i n  t h e  i n i t i a l - c o n s o n a n t  p o s i t i o n  
a g r e e s  w i th  e a r l i e r  s t u d i e s  (1 4 , 2 7 , 4 8 , ^ ) ,  The
a b i l i t y  o f  h e a r in g - im p a i r e d  s u b j e c t s  t o  p ro d u c e  h i g h e r  s c o r e s
TABLE 5
INDIVIDUAL-MAXIMÜM-PERFORMANCE SCORES AND RANKINGS 
FOR THE EXPERIMENTAL-SPEECH TESTS
S u b j e c t
W-22
T e s t
I n i t i a l -
C o n s o n a n t
S u b t e s t
F i n a l -
C o n so n a n t
S u b t e s t
M ed ia1 -  
Vowel 
S u b t e s t
S c o r e
i%)
Rank® S c o r e
(%)
R ank S c o r e
(%)
Rank S c o r e
(%)
R ank
1 0 3 8 1 1 .5 35 1 1 . 0 22 1 6 .5
2 0 33 1 5 .0 33 1 5 .0 53 7 .5
3 24 5 .0 45 1 0 . 0 3 8 8 . 0 53 7 .5
4 2 8 3 .0 46 9 .0 41 7 . 0 52 9 .0
5 34 2 . 0 7 1 3 .0 58 3 .5 92 2 . 0
6 0 • # 3 8 1 1 .5 35 1 1 . 0 25 1 3 .0
7 0 •  • 33 1 5 .0 25 2 1 . 0 13 2 1 .5
8 36 1 . 0 58 7 .5 35 1 1 . 0 3 8 1 1 . 0
9 0 20 2 3 .0 25 2 1 . 0 22 1 6 .5
10 0 2 8 1 9 .0 2 8 1 9 .0 16 2 0 . 0
11 0 5 8 7 .5 33 1 5 .0 50 1 0 . 0
' j
TABLE 5— C o n tin u e d
S u b j e c t
W-22
T e s t
I n i t i a 1— 
C o n so n a n t 
S u b t e s t
F i n a 1— 
C o n s o n a n t 
S u b t e s t
M e d ia l—
V owel
S u b t e s t
S c o r e
<%)
Rank® S c o re
(%)
R ank S c o re
(%)
R ank S c o re
(%)
R ank
12 24 4 . 0 65 4 .5 60 2 . 0 55 6 . 0
13 20 6 .5 65 4 .5 5 8 3 .5 91 3 . 0
14 20 6 .5 83 2 . 0 70 1 . 0 94 1 . 0
15 0 25 2 0 , 0 35 1 1 . 0 22 1 6 .5
16 0 23 2 1 . 0 30 1 7 .5 22 1 6 .5
17 0 35 1 3 .0 35 1 1 . 0 25 1 3 .0
18 14 8 .5 63 6 . 0 43 6 . 0 72 5 .0
19 14 8 .5 85 1 . 0 45 5 .0 81 4 . 0
20 0 21 2 2 . 0 23 2 3 .0 25 1 3 .0
21 0 30 1 7 .5 30 1 7 .5 11 2 3 .0
22 0 33 1 5 .0 33 1 5 .0 13 2 1 .5
23 0 30 1 7 .5 25 2 1 . 0 19 1 9 .0
R ange 0 - 36 2 0 - 85 23 - 7 0 11- 94
Mean 24
( o n ly
. 0
9 S ' s )
44 .7 3 8 .0 41 .9
® Only t h o s e  s u b j e c t s  who s c o r e d  a b o v e  0 p e r c e n t  on t h e  W-22 T e s t  
w e re  in c lu d e d  i n  t h e  r a n k i n g s .
00
,  ,  = U n a v a i l a b l e  D a ta  N o t I n c lu d e d  i n  t h e  R a n k in g s
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on a  c l o s e d - r e s p o n s e - t e s t  p a ra d ig m  (UOST # 6 ) th a n  on an  o p e n -  
r e s p o n s e - t e s t  p a rad ig m  (W-22 t e s t )  i s  d e m o n s tra te d  i n  t h e  
p r e s e n t  s tu d y  and i s  s u p p o r te d  b y  th e  r e s u l t s  o f  e a r l i e r  
i n v e s t i g a t i o n s  (9 , 7 1 ) .  The a b s o lu t e  s c o r e s  p ro d u ced  b y  th e  
s u b j e c t s  on t h e  W-22 t e s t  a r e  w e l l  be lo w  th o s e  o b ta in e d  on 
a n y  o f  t h e  UOST #6  s u b t e s t s ,  b u t ,  o f  c o u r s e ,  th e  f a c t o r  o f  
c h a n c e  m u st b e  c o n s id e r e d .
As n o te d  e a r l i e r ,  e a c h  s u b j e c t  was ran k ed  r e l a t i v e  
t o  t h e  o t h e r  s u b je c t s  on e a c h  o f  t h e  e x p e r im e n ta l  sp e e c h  
t e s t s .  T h e se  r a n k in g s  a r e  r e c o rd e d  i n  T a b le  5 , O nly t h o s e  
s u b j e c t s  who a c h ie v e d  a  s c o r e  w ere  in c lu d e d  in  t h e  r a n k in g .
F o r t h e  W-22 t e s t  an d  th e  t h r e e  UOST #6 s u b t e s t s  a  
n u m e r ic a l  r a n k  o f  one ( 1 ) w as a s s ig n e d  t o  t h e  h ig h e s t  p e r c e n t ­
ag e  s c o r e  ( b e s t  p e r fo rm a n c e ) .  When t i e d  s c o re s  o c c u r r e d ,  
e a c h  s c o r e  w as a s s ig n e d  t h e  a v e r a g e  o f  th e  ra n k s  w h ich  w ould  
h a v e  b e e n  a s s ig n e d  had  no t i e s  o c c u r r e d .  P e r io d  l e a d e r s  
( ,  . )  r e p r e s e n t  u n a v a i l a b l e  d a ta  w h ic h  was n o t in c lu d e d  in  
th e  r a n k i n g s .
T a b le  6 p r e s e n t s  mean s c o r e s  ( in  p e r c e n t )  f o r  t h e  
e x p e r im e n ts 1- s p e e c h  t e s t s  a t  t h r e e  i n t e n s i t y  l e v e l s  r e l a t i v e  
t o  t h e  l e v e l  a t  w h ich  maximum p e rfo rm a n c e  was o b ta in e d .  
I n d iv i d u a l  s c o r e s  fro m  n in e  s u b j e c t s  w ere  u sed  t o  c a l c u l a t e  
t h e  mean s c o r e s  f o r  t h e  W-22 t e s t  and  in d iv id u a l  s c o r e s  fro m  
23 s u b j e c t s  w e re  u se d  t o  c a l c u l a t e  t h e  mean s c o re s  f o r  e a c h  
o f  t h e  UOST # 6  s u b t e s t s .
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TABLE 6
MEAN SCORES (IN PERCENT) FOR THE EXPERIMENTAL- 
SPEECH TESTS AT THREE INTENSITY LEVELS 
FOR 23 SUBJECTS®
E x p e r im e n ta l -  
S peech
L e v e ls  ( in  dB) r e ,  t h e  L e v e l  a t  Which 
Maximum P e rfo rm a n c e  was O b ta in e d
T e s t
- 4  dB 0 +4 dB
W-22 T est® 18 .7 2 4 ,0 1 8 ,2
I n i t i a l -
C onsonan t
S u b te s t 3 6 ,9 4 4 ,7 3 8 ,1
F i n a l -
C onsonan t
S u b te s t 3 1 ,1 3 8 ,0 2 9 ,8
M e d ia l-
Vowel
S u b te s t 3 2 ,4 4 1 ,9 3 5 ,6
® Nine s u b je c t s  r e c e iv e d  s c o r e s  a b o v e  0 
p e r c e n t  f o r  th e  W-22 t e s t .
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T a b le  7 p r e s e n t s  t h e  number o f  s u b j e c t s  who o b ta in e d  
t h e i r  m ax im um -perform ance s c o r e s  f o r  t h e  e x p é r im e n ta 1- s p e e c h  
t e s t s  a t  f i v e  i n t e n s i t y  l e v e l s  r e l a t i v e  t o  t h e  MULL. S ix  o f  
a  t o t a l  o f  n in e  s u b j e c t s  p e rfo rm e d  b e s t  a t  a  l e v e l  4 dB 
a b o v e  t h e i r  c h o se n  MULL on t h e  W-22 t e s t .  More s u b je c t s  
p e rfo rm e d  b e s t  a t  t h e i r  c h o s e n  MULL r a t h e r  th a n  ab o v e  o r  
b e lo w  i t  f o r  e a c h  o f  t h e  t h r e e  UOST #6  s u b t e s t s .  T h is  r e s u l t  
s u g g e s t s  t h a t  t h e s e  c h i l d r e n  a r e  w e l l  a b l e  t o  i d e n t i f y  t h e i r  
MULL'S, a t  l e a s t  a s  ju d g e d  b y  UOST #6  r e s u l t s .  I t  a l s o  
s u g g e s t s  t h a t  th e  p r o c e d u re  u se d  i s  a d e q u a te  t o  a c c o m p lish  
t h i s  t a s k  and  t h a t  maximum p e rfo rm a n c e  on t h e  W-22 t e s t  
r e q u i r e d  a b o u t  4 dB m ore i n t e n s i t y  th a n  i s  r e q u i r e d  f o r  
maximum p e rfo rm a n c e  on UOST # 6 ,
T e a c h e r  E v a lu a t io n s  
T a b le  8 p r e s e n t s  i n d i v i d u a l  s u b j e c t  r a n k in g s  fro m  a 
t e a c h e r  e v a l u a t i o n  w h ic h  w as c a r r i e d  o u t  a s  p a r t  o f  t h i s  
s tu d y  (C h a p te r  I I I ) ,  O nly  t h e  10 s u b j e c t s  u s e d  in  t h i s  s tu d y  
who a t t e n d e d  t h e  U n i v e r s i t y  o f  Oklahoma M e d ic a l  C e n te r  S ch o o l 
f o r  t h e  D eaf w e re  e v a lu a te d  i n  t h i s  p a r t  o f  t h e  s tu d y .
F o u r t e a c h e r s  ra n k e d  th e  s u b j e c t s  ( t h r e e  ra n k e d  a l l  
10 s u b j e c t s ,  one ra n k e d  f i v e  s u b j e c t s )  on " s p e e c h  p r o d u c t io n ,"  
" a u d i t o r y  s p e e c h  u n d e r s t a n d in g ,"  " l i p r e a d i n g , " " o v e r a l l  
u n d e r s t a n d in g ,"  and  " r e c e p t i v e  p ro b le m s o t h e r  th a n  h e a r i n g , "  
The s c o r e s  a s s ig n e d  b y  t h e  f o u r  t e a c h e r s  w e re  a v e r a g e d ,  and 
th e n  t h e s e  a v e ra g e  r a n k s  w e re  ra n k e d  fro m  1 t o  10 , I n  t h e  
f i r s t  f o u r  c a t e g o r i e s ,  a  r a n k  o f  one  ( 1 ) r e p r e s e n t s  t h e  b e s t
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TABLE 7
THE NUMBER OP SUBJECTS WHO OBTAINED MAXIMUM- 
PERFORMANCE SCORES ON THE EXPERIMENTAL- 
SPEECH TESTS AT FIVE INTENSITY LEVELS 
RE. THE MULL
E x p e r im e n ta 1- 
S p eech
L e v e ls  ( in  dB) r e . MULL
T o ta l
T e s t
- 8 - 4 0 +4 +8
S u b je c t s
W-22 T e s t 0 1 1 6 1 9
I n i t i a l -
C o n so n an t
S u b te s t 0 5 12 6 0 23
F i n a l -
C o n so n an t
S u b t e s t 0 5 9 8 1 23
M e d ia l-
V ow el
S u b te s t 0 5 13 5 0 23
MULL = M o s t - U n d e r s ta n d a b le -L is te n in g  L e v e l
TABLE 8
THE RANKS OF THE AVERAGED RANKS APPLIED BY THE 
TEACHERS TO THE PERFORMANCE OF THE 
SUBJECTS IN  VARIOUS CATEGORIES
S u b j e c t S p e e c h
P r o d u c t io n
A u d i to r y  S p e e ch  
U n d e r s ta n d in g
L ip r e a d in g O v e r a l l
U n d e r s ta n d in g
R e c e p t iv e  
P ro b le m s  O th e r  
T han  H e a r in g
1 9 .0 8 .0 1 0 .0 9 .0 2 .0
2 1 0 .0 5 .0 8 .5 1 0 .0 6 .0
3 5 .0 4 .0 7 .0 6 . 0 5 .0
4 3 . 0 3 .0 2 .0 2 .0 NP
5 2 .0 1 .0 1 .0 1 .0 3 .0
6 6 . 0 1 0 .0 4 .0 5 .0 NP
7 7 .0 7 .0 6 . 0 7 .0 NP
8 1 .0 2 .0 5 .0 3 .0 1 .0
9 8 .0 6 . 0 8 .5 8 .0 4 .0
10 4 . 0 9 .0 3 .0 4 .0 NP
S
NP = No P ro b le m s  ( n o t  i n c lu d e d  i n  r a n k i n g s )
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p e r fo rm a n c e  ( i . e . ,  b e s t  sp e e c h  p r o d u c t io n ,  b e s t  l i p r e a d i n g ,  
e t c .  ) .  I n  t h e  " r e c e p t i v e  p ro b le m s  o t h e r  th a n  h e a r in g "  
c a te g o r y ,  a n  NP r e p r e s e n t s  no p ro b le m s  ( n o rm a l) .  Four 
s u b j e c t s  w e re  r a n k e d  a s  h a v in g  no  p ro b le m s  in  t h i s  c a te g o r y .  
The r e m a in in g  s i x  s u b j e c t s  w e re  r a n k e d  w i t h  a ra n k  o f  one (1 )  
r e p r e s e n t i n g  t h e  c h i l d  ju d g ed  a s  h a v in g  t h e  l e a s t  r e c e p t i v e  
p ro b lem s o t h e r  t h a n  h e a r in g  l o s s  o u t s i d e  o f  th o s e  w ith  no 
p ro b le m s .
S t a t i s t i c a l  A n a ly s e s  
The a n a l y s e s  o f  t h e  d a ta  r e q u i r e d  t h e  e x te n s iv e  u s e  
o f  n o n p a r a m e tr ic  s t a t i s t i c s  (S pearm an  ra n k  c o r r e l a t i o n  
c o e f f i c i e n t s )  ( ^ ) ,  When t i e d  s c o r e s  o c c u r r e d ,  e a c h  s c o re  
was a s s ig n e d  t h e  a v e ra g e  o f  t h e  r a n k s  w h ic h  w ould  h av e  b e e n  
a s s ig n e d  h a d  no t i e s  o c c u r r e d .  When t i e d  r a n k s  o c c u r r e d ,  a  
c o r r e c t i o n  f a c t o r  w as in c o r p o r a te d  i n t o  t h e  co m p u ta tio n  o f  
t h e  S pearm an  r a n k  c o r r e l a t i o n  c o e f f i c i e n t s  ( M ,  p .  2 0 6 ) .
T a b le  9 p r e s e n t s  Spearm an r a n k  c o r r e l a t i o n  c o e f f i ­
c i e n t s  among t h e  e x p e r im e n ta l - s p e e c h  t e s t s  ( th r e e  UOST #6 
s u b t e s t s  an d  t h e  W-22 t e s t  r e s u l t s ) .  Spearm an ra n k  c o r r e ­
l a t i o n  c o e f f i c i e n t s ,  a s  shown i n  T a b le  9 , i n d i c a t e  non­
s i g n i f i c a n t  ( a l th o u g h  n e g a t iv e )  c o r r e l a t i o n s  b e tw een  each  o f  
th e  t h r e e  UOST #6  s ü b t e s t s  and  t h e  W-22 t e s t  r e s u l t s .  T a b le  
9 a l s o  show s p o s i t i v e  c o r r e l a t i o n s  ( s i g n i f i c a n t  a t  t h e  ,0 1  
l e v e l )  among e a c h  o f  t h e  UOST #6 s u b t e s t  r e s u l t s .
As T a b le  3 I n d i c a t e s ,  o n ly  9 o f  t h e  23 s u b je c t s  
s c o re d  ab o v e  0 p e r c e n t  on t h e  W-22 t e s t .  C o n s e q u e n tly , o n ly
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TABLE 9
SPEARMAN RANK CORRELATION COEFFICIENTS 
AMONG THE EXPERIMENTAL-SPEECH-TEST 
RESULTS FOR 23 SUBJECTS^
E xper im e n ta 1 -  
S peech  
T e s t
W-22
T e s t^
I n i t i a l -
C onsonan t
S u b te s t
F i n a l -
C onsonan t
S u b te s t
M e d ia l-
Vowel
S u b te s t
W-22 T est& X
I n i t i a l -
C on so n an t
S u b te s t - , 3 8 X
F i n a l -
C onsonan t
S u b te s t - , 2 8 ,88% X
M e d ia l-
Vowel
S u b te s t - .4 3 ,80% .82% X
&Nine s u b j e c t s w e re  in c lu d e d  in  t h e  r a n k in g
f o r  t h e  W-22 t e s t .  
^ S i g n i f i c a n t  a t  ,0 1  l e v e l .
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t h e s e  n in e  s u b j e c t s  r e c e iv e d  a  r a n k  on t h e  W-22 t e s t  and  t h e  
UOST #6 s u b t e s t s .  The Spearm an r a n k  c o r r e l a t i o n  c o e f f i c i e n t s  
among t h e  t h r e e  UOST #6 s u b t e s t  r e s u l t s  w e re  p e rfo rm ed  u s in g  
a l l  23 s u b j e c t s .
The p o s i t i v e  s i g n i f i c a n t  c o r r e l a t i o n s  among e a c h  o f  
t h e  UOST #6 s u b t e s t  r e s u l t s  i n d i c a t e  t h a t  th o s e  s u b je c t s  
who p e rfo rm e d  b e s t  on one s u b t e s t  p e r fo rm e d  b e s t  on th e  
o t h e r  s u b t e s t s .  The W-22 t e s t  r e s u l t s ,  h o w ev er, do  n o t  
c o r r e l a t e  s i g n i f i c a n t l y  w i th  a n y  o f  t h e  UOST #6 s u b t e s t  
r e s u l t s .  The c o r r e l a t i o n  c o e f f i c i e n t s ,  ev en  th o u g h  non­
s i g n i f i c a n t ,  a r e  n e g a t iv e ,  i n d i c a t i n g  t h a t  th o s e  s u b je c t s  
who p e r fo rm e d  v e ry  w e l l  on t h e  UOST #6 s u b t e s t s  te n d e d  n o t  
t o  p e r fo rm  a s  w e l l  on th e  W-22 t e s t  r e l a t i v e  t o  th e  o th e r  
s u b j e c t s .
T a b le  10 p r e s e n t s  S oearm an r a n k  c o r r e l a t i o n  
c o e f f i c i e n t s  b e tw e e n  t h e  t h r e e  UOST #6 s u b t e s t  r e s u l t s ,  W-22 
t e s t  r e s u l t s ,  and  t h e  f o l lo w in g  d a t a :  ( a )  c h r o n o lo g ic a l  a g e ,
(b ) I ,Q ,  ( L e i t e r ) ,  ( c )  1 ,0 ,  ( W ,I ,S ,C , ,  p e rfo rm a n c e  s e c t i o n ) ,  
(d ) C a l i f o r n i a  A ch iev em en t T e s t ,  an d  ( e )  t h e  t h r e e - f r e q u e n c y  
(5 0 0 , IK , 2K Hz) p u r e - to n e  a v e r a g e  f o r  t h e  e a r  u sed  in  t h e  
e x p e r im e n ts 1 - d a ta  c o l l e c t i o n .  T h e se  d a t a  w ere  o b ta in e d  from  
th e  i n d i v i d u a l  s u b j e c t ’ s s c h o o l  f i l e s .
None o f  t h e  e x p e r i m e n t a l - t e s t  r e s u l t s  (W-22 t e s t  o r  
UOST #6 s u b t e s t s )  a r e  s i g n i f i c a n t l y  c o r r e l a t e d  w i th  c h ro n o ­
l o g i c a l  a g e .  The r e s u l t s  o f  t h e  I ,Q ,  t e s t s ,  b o th  th e  L e i t e r  
and  t h e  p e r fo rm a n c e  s e c t io n  o f  t h e  W ,I ,S ,C , ,  do  n o t  c o r r e l a t e
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TABLE 10
SPEARMAN RANK CORRELATION COEFFICIENTS BETWEEN 
THE EXPERIMENTAL-SPEECH-TEST RESULTS AND 
INDIVIDUAL-SUBJECT DATA FROM SCHOOL FILES
W-22 
T e s t  
9 S*s
I n i t i a l -  
C onsonant 
S u b te s t  
23 S*s
F i n a l -  
C o n so n an t 
S u b te s t  
23 S 's
M e d ia l-  
Vowel 
S u b te s t  
23 S 's
C h ro n o lo g ic a l
Age
23 S u b je c t s - . 5 5 .2 5 .2 4 .27
I .Q .
( L e i t e r )
17 S u b je c ts - . 0 8 - .0 9 .0 8 - .1 2
I .Q .
( W ,I .S .C . ) ,  
P e rfo rm an ce  
S e c t io n  
14 S u b je c ts - . 3 1 - .3 1 - .1 6 - .4 0 *
C a l i f o r n i a
A ch iev em en t
T e s t
22 S u b je c t s - . 2 9 .41% .36* ,3 0
P u re -T o n e
A v erag e^
(E x p e r im e n ta l
E a r)
23 S u b je c t s - . 3 1 .81% . 73b ,82%
^ S i g n i f i c a n t  a t  ,0 5  l e v e l ,  
^ S i g n i f i c a n t  a t  ,0 1  l e v e l ,  
C5 0 O, IK , and  2X Hz
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s i g n i f i c a n t l y  w i th  an y  o f t h e  e x p e r im e n ta l - s p e e c h  t e s t s  w ith  
t h e  e x c e p t io n  o f  a  s i g n i f i c a n t - n e g a t i v e  c o r r e l a t i o n  b e tw een  
t h e  m e d ia l-v o w e l s u b t e s t  r e s u l t s  an d  I .Q ,  a s  d e r iv e d  from  th e  
p e r fo rm a n c e  s e c t i o n  o f  t h e  W .I .S .C .  r e s u l t s .  T h is  n e g a t iv e  
c o r r e l a t i o n  i s  b a r e l y  s i g n i f i c a n t  a t  t h e  ,05  l e v e l .  The 
r e a s o n  f o r  i t  i s  unknow n. O v e r a l l ,  t h e s e  r e s u l t s  a r e  
b e l i e v e d  t o  i n d i c a t e  t h a t  t h e r e  i s  no r e l a t i o n s h i p  b e tw ee n  
t h e  p e r fo rm a n c e  o f  t h e s e  s u b j e c t s  on  t h e  e x p e r im e n ta l - s p e e c h  
t e s t s  an d  p e rfo rm a n c e  I ,Q .
The r e s u l t s  o f  t h e  i n i t i a l - c o n s o n a n t  and f i n a l -  
c o n s o n a n t  s u b t e s t s  a r e  p o s i t i v e l y  c o r r e l a t e d  ( s i g n i f i c a n t  a t  
t h e  ,0 5  l e v e l )  w i th  t h e  r e s u l t s  o f  t h e  C a l i f o r n i a  A chievem ent 
T e s t ,  T h is  i n d i c a t e s  t h a t  t h e  h ig h e r  th e  g ra d e  p la c e m e n t o f  
a  s u b j e c t  t h e  b e t t e r  w as h i s  p e rfo rm a n c e  on t h e  UOST #6 
c o n s o n a n t  s u b t e s t s .  T h u s , w h i le  t h e r e  a p p e a r s  t o  be  no 
r e l a t i o n s h i p  b e tw ee n  s c o r e s  on  th e  e x p e r im e n ta l - s p e e c h  t e s t s  
and ag e  o r  b e tw ee n  t h e  e x p e r im e n ta l - s p e e c h  t e s t s  and I .Q . ,  
t h e r e  d o e s  a p p e a r  t o  b e  a w eak r e l a t i o n s h i p  b e tw een  t h e  
c o n s o n a n t- s p e e c h  t e s t s  and  g ra d e  l e v e l .
The r e s u l t s  o f  th e  t h r e e - f r e q u e n c y  (5 0 0 , IK, 2K Hz) 
p u r e - to n e  a v e ra g e  f o r  t h e  e a r  u se d  i n  t h e  e x p e r i m e n t a l - t e s t  
s e s s io n  a r e  p o s i t i v e l y  c o r r e l a t e d  ( s i g n i f i c a n t  a t  th e  ,0 1  
l e v e l )  w i t h  e a c h  o f  t h e  t h r e e  UOST #6 s u b t e s t  r e s u l t s .
The p u r e - to n e  a v e r a g e s ,  h o w e v e r, do  n o t  c o r r e l a t e  w i th  th e  
W-22 t e s t  r e s u l t s ,  a n d , i n  f a c t ,  t h e  c o r r e l a t i o n  i s  w e a k ly  
n e g a t i v e .
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T a b le  11 p r e s e n t s  Spearm an r a n k  c o r r e l a t i o n  c o e f f i ­
c i e n t s  b e tw ee n  t h e  W-22 t e s t  r e s u l t s ,  UOST #6 s u b t e s t  r e s u l t s  
an d  t h e  a u d io m e t r ic  d a ta  ( s p e e c h - r e c e p t io n  th r e s h o ld  and 
t h r e e - f r e q u e n c y  p u r e - to n e  a v e r a g e ,  5 0 0 , IK , and  2K Hz) 
a c q u i r e d  a s  p a r t  o f  t h i s  s tu d y  on t h e  e a r  u sed  in  th e  
e x p e r im e n ta l  c o l l e c t i o n  o f  t h e  d a t a .  T h e re  i s  a  p o s i t i v e  
c o r r e l a t i o n  ( s i g n i f i c a n t  a t  t h e  ,0 1  l e v e l )  b e tw een  ea ch  o f 
t h e  t h r e e  UOST #6 s u b t e s t  r e s u l t s  an d  t h e  p u r e - to n e - a v e r a g e  
an d  s p e e c h - r e c e p t i o n - th r e s h o l d  r e s u l t s .  T hese  p o s i t i v e -  
s i g n i f i c a n t  c o r r e l a t i o n s  b e tw e e n  t h e  UOST #6 r e s u l t s  and th e  
e x i s t  in g - a u d io m e t r ic  d a t a  and  t h e  e x p e r im e n ta l - a u d io m e tr ic  
d a t a  f o r  t h e  e x p e r im e n ta l  e a r  a r e  p a r t i c u l a r l y  s i g n i f i c a n t  
b e c a u s e  o f  t h e  s m a l l  ra n g e  o f  s e v e r e  h e a r in g  lo s s e s  among 
t h i s  g ro u p  o f  s u b j e c t s  and  a l s o  b e c a u s e  some s u b je c t s  
p re su m a b ly  p e rfo rm e d  a t  o r  b e lo w  c h a n c e  p e rfo rm a n c e  l e v e l  on 
t h e  UOST #6 s u b t e s t s .  The W-22 t e s t  r e s u l t s ,  on t h e  o th e r  
h a n d , do  n o t  c o r r e l a t e  w i th  t h e  p u r e - to n e  a v e ra g e  f o r  th e  
e x p e r im e n ta l  e a r ,  ta k e n  fro m  i n d i v i d u a l  s u b je c ts *  s c h o o l  
f i l e s ,  o r  t h e  p u r e - to n e  a v e r a g e  and  s p e e c h - r e c e p t io n  th r e s h o ld  
f o r  t h e  e x p e r im e n ta l  e a r ,  a c q u i r e d  a s  a  p a r t  o f  t h i s  s tu d y .  
O nly  9 o f  t h e  23 s u b je c t s  s c o re d  a b o v e  0 p e r c e n t  on t h e  W-22 
t e s t ,  an d  t h e s e  s u b je c t s  o b ta in e d  s c o r e s  o v e r  a  v e r y  n a rro w  
ra n g e  o f  v a lu e s  (14  t o  36 p e r c e n t ) .  I n  c o n t r a s t ,  th e  s c o re s  
on t h e  i n i t i a l - c o n s o n a n t  s u b t e s t  ra n g e d  f r a n  20 t o  85 p e r c e n t .  
They ra n g e d  fro m  23 t o  70 p e r c e n t  on t h e  f in a l - c o n s o n a n t  
s u b t e s t  and  fro m  11 t o  94 p e r c e n t  on th e  m e d ia l-v o w e l s u b t e s t .
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TABLE 11
SPEARMAN RANK CORRELATION COEFFICIENTS BETWEEN THE 
EXPERIMENTAL-SPEECH-TEST RESULTS AND AUDIOMETRIC 
DATA FOR EXPERIMENTAL EAR ACQUIRED AS PART 
OF THIS STUDY FOR 23 SUBJECTS®
W-22
Test®
I n i t i a l -
C onsonan t
S u b te s t
F i n a l -
C o n so n an t
S u b te s t
M e d ia l-
Vowel
S u b te s t
P u re-T o n e
Average<= - .0 3 .72% ,71% ,78%
S p e ec h -
R e c e p tio n
T h re s h o ld - .0 5 ,77% ,69% ,83%
®Nine s u b j e c t s  w ere  in c lu d e d  i n  t h e  r a n k in g  
f o r  t h e  W-22 t e s t .
^ S i g n i f i c a n t  a t  ,0 1  l e v e l ,  
<=500, IK , and 2K Hz
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T h is  b ro a d  ra n g e  o f  v a lu e s  s u p p o r ts  t h e  c o n c lu s io n  t h a t  t h e s e  
s u b t e s t s  a r e  m ore a p p r o p r i a t e  f o r  t h i s  g ro u p  o f  h e a r i n g -  
im p a ire d  s u b j e c t s  th a n  t h e  W-22 t e s t .  The W-22 t e s t  p ro d u ced  
a  r e s t r i c t e d  ra n g e  o f  s c o r e s  b e c a u s e  i t  w as to o  d i f f i c u l t  
f o r  t h e s e  s u b j e c t s .  The b ro a d  ra n g e  o f  s c o r e s  o b ta in e d  w i th  
UOST #6 u n d o u b te d ly  c o n t r ib u t e d  t o  th e  h ig h  p o s i t i v e  c o r r e ­
l a t i o n s  b e tw een  t h e s e  s u b t e s t s  and  o t h e r  m e a su re s  o f  h e a r in g  
f u n c t i o n .  The c o r r e l a t i o n  c o e f f i c i e n t s  b e tw een  t h e  W-22 
t e s t  r e s u l t s  and t h e  e x p e r im e n ta l - a u d io m e t r ic  d a ta  a r e  v e ry  
n e a r  z e r o ,  i n d i c a t i n g  v e r y  l i t t l e  o r  no r e l a t i o n s h i p  b e tw een  
W-22 t e s t  s c o r e s  an d  o t h e r  m e a su re s  o f  h e a r in g  f u n c t io n  i n  
t h e s e  s u b j e c t s .  T h is  l a c k  o f  c o r r e l a t i o n  an d  th e  n a rro w  
ra n g e  an d  low  v a lu e s  o f  t h e  s c o r e s  o b ta in e d  w i th  t h e  W-22 
t e s t  a r e  f u r t h e r  e v id e n c e  f o r  t h e  i n a p p r o p r i a t e n e s s  o f  t h i s  
t e s t  w i th  s u b j e c t s  o f  t h i s  ty p e .
T a b le  12 p r e s e n t s  Spearm an ra n k  c o r r e l a t i o n  c o e f f i ­
c i e n t s  b e tw e e n  t h e  e x p e r i m e n t a l - s p e e c h - t e s t  r e s u l t s ,  a c o u i r e d -  
a u d io m e t r i c  d a ta  f o r  th e  e x p e r im e n ta l  e a r ,  and  t h e  t e a c h e r -  
e v a l u a t i o n  r e s u l t s .  The o n ly  p o s i t i v e - s i g n i f i c a n t  c o r r e l a t i o n  
b e tw e e n  t h e  W-22 t e s t  r e s u l t s  and  an y  o f  t h e  c a t e g o r i e s  
in c lu d e d  i n  t h e  t e a c h e r  e v a l u a t i o n  i s  b e tw een  t h e  W-22 t e s t  
r e s u l t s  an d  th e  t e a c h e r - e v a l u a t e d  c a te g o r y  o f  " s p e e c h  
p r o d u c t io n "  ( s i g n i f i c a n t  a t  t h e  ,0 5  l e v e l ) .  C a u tio n  s h o u ld  b e  
s t r e s s e d  i n  d ra w in g  c o n c lu s io n s  a b o u t c o r r e l a t i o n s  b e tw e e n  th e  
W-22 t e s t  r e s u l t s  a n d  an y  o f  t h e  t e a c h e r - e v a l u a t i o n - c a t e g o r y  
r e s u l t s  b e c a u s e  o n ly  f o u r  s u b j e c t s  in c lu d e d  in  t h e  t e a c h e r
TABLE 12
SPEARMAN RANK CORRELATION COEFFICIENTS BETWEEN THE EXPERIMENTAL- 
SPEECH-TEST RESULTS, ACQUIRED-AUDIOMETRIC DATA FOR THE 




I n i t i a l -
C o n so n a n t
S u b t e s t
F i n a 1 -  
C o n so n a n t 
S u b t e s t
M e d ia l -
Vowel
S u b t e s t
P u r e -
T one
A v e ra g e
S p e e c h -
R e c e p t io n
T h r e s h o ld
S p e e c h
P r o d u c t io n l.O O b ,6 9 b ,5 6 .2 9 .4 8 ,5 8 b
A u d i to r y
S p e e c h
U n d e r s ta n d in g ,8 0 ,7 0 b , 59b .72% . 97c ,98'=
L ip r e a d in g .4 0 ,5 0 ,5 0 .2 5 .1 9 .3 3
O v e r a l l
U n d e r s ta n d in g ,4 0 .6 ? b , 62b .3 1 .3 9 .5 0
R e c e p t iv e  
P ro b le m s  
o t h e r  T han  
H e a r in g ,4 0 .5 0 ,0 3 - . 5 2 .4 9 - . 3 7
® Four s u b j e c t s  w e re  i n c lu d e d  i n  t h e  r a n k i n g  f o r  t h e  W-22 t e s t ,  
^ S i g n i f i c a n t  a t  ,0 5  l e v e l ,
^ S i g n i f i c a n t  a t  ,0 1  l e v e l .
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e v a l u a t i o n  s c o re d  ab o v e  0 p e r c e n t  on th e  W-22 t e s t .  I n  o r d e r  
t o  a c h ie v e  s t a t i s t i c a l  s i g n i f i c a n c e  even  a t  t h e  ,05  l e v e l  
w i th  a n  N s i z e  o f  f o u r ,  t h e  c o r r e l a t i o n  c o e f f i c i e n t  m ust 
e q u a l  + 1 ,0 0  (a  p e r f e c t  c o r r e l a t i o n ) .
T h e re  a r e  a l s o  p o s i t i v e  c o r r e l a t i o n s  ( s i g n i f i c a n t  
a t  t h e  ,0 5  l e v e l )  b e tw e e n  t e a c h e r - e v a lu a te d  " sp e e c h  p r o d u c t io n "  
r e s u l t s  and  t h e  i n i t i a 1 - c o n s o n a n t - s u b te s t  r e s u l t s ,  and  b e tw e en  
th e  t e a c h e r - e v a l u a t e d  " s p e e c h  p r o d u c t io n "  r e s u l t s  an d  s p e e c h -  
r e c e p t i o n - t h r e s h o l d  r e s u l t s .  The f i n a 1 - c o n s o n a n t - s u b t e s t  
r e s u l t s ,  m e d ia 1 - v o w e l- s u b te s t  r e s u l t s ,  and p u r e - to n e - a v e r a g e  
r e s u l t s  a r e  n e a r  t o  b e in g  s i g n i f i c a n t l y  p o s i t i v e l y  c o r r e l a t e d  
w i th  t h e  t e a c h e r - e v a l u a t e d  " s p e e c h  p r o d u c t io n "  r e s u l t s ,  A 
w eak an d  p o s i t i v e  r e l a t i o n s h i p  b e tw e e n  s p e e c h -p ro d u c t io n  
a b i l i t y  an d  m e a s u re s  o f  a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  a b i l i t y  
seem s r e a s o n a b le  i n  a  g ro u p  o f  s u b j e c t s  w i th  h e a r in g  im p a ir ­
m en ts  o f  t h i s  r a n g e .
The t e a c h e r - e v a l u a t e d  c a te g o r y  o f  " a u d i to r y  s p e e c h  
u n d e r s ta n d in g "  i s  p o s i t i v e l y  c o r r e l a t e d  ( s i g n i f i c a n t  a t  t h e  
,0 5  l e v e l )  w i th  e a c h  o f  t h e  t h r e e  UOST #6 s u b t e s t  r e s u l t s  and  
m ore h i g h l y  c o r r e l a t e d  ( s i g n i f i c a n t  a t  th e  ,0 1  l e v e l )  w i th  t h e  
t h r e e - f r e q u e n c y  p u r e - to n e - a v e r a g e  an d  s p e e c h - r e c e p t io n -  
th r e s h o l d  r e s u l t s .  I t  w ould  a p p e a r  t h a t  t e a c h e r  ju d g m en ts  o f  
" a u d i t o r y  s p e e c h  u n d e r s ta n d in g "  a b i l i t y  a r e  b a s e d  m o s t ly  on 
t h e i r  e v a l u a t i o n  o f  h e a r in g  s e n s i t i v i t y  and o n ly  t o  a  l e s s e r  
e x t e n t  on e v a l u a t i o n s  o f  a u d i to r y - s p e e c h  d i s c r i m i n a t i o n  p e r  s e .  
The n e a r  p e r f e c t  c o r r e l a t i o n  c o e f f i c i e n t  b e tw een  t h e  t e a c h e r -
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e v a lu a te d  c a t e g o r y  o f  " a u d i t o r y  s p e e c h  u n d e r s ta n d in g "  and 
pur e - to n e - a v e r a g e  r e s u l t s  an d  t h e  n e a r  p e r f e c t  c o r r e l a t i o n  
c o e f f i c i e n t  b e tw e e n  t h e  t e a c h e r - e v a lu a t e d  c a te g o r y  o f  " a u d i to r y  
s p e e c h  u n d e r s ta n d in g "  and  s p e e c h - r e c e p t i o n - th r e s h o l d  r e s u l t s  
a r e  c e r t a i n l y  n o te w o r th y .  T he c o r r e l a t i o n  c o e f f i c i e n t s  
b e tw e en  t h e  UOST #6 s u b t e s t  r e s u l t s  and  th e  t e a c h e r - e v a lu a te d  
c a te g o r y  o f  " a u d i t o r y  s p e e c h  u n d e r s t a n d in g ,"  ev en  th o u g h  
s i g n i f i c a n t  ( .0 5  l e v e l ) ,  a r e  s m a l l e r  ( .5 9  t o  .7 2 )  th a n  th e  
c o r r e l a t i o n  c o e f f i c i e n t s  b e tw e e n  t e a c h e r - e v a lu a t e d  " a u d i to r y  
s p e e c h  u n d e r s ta n d in g "  and  s p e e c h - r e c e p t io n  t h r e s h o l d  and 
t e a c h e r - e v a lu a t e d  " a u d i t o r y  s p e e c h  u n d e r s ta n d in g "  and  p u re -  
to n e  a v e ra g e  ( .9 7  and  , 9 8 ) .  The c o r r e l a t i o n  c o e f f i c i e n t s  
b e tw e en  t h e  W-22 t e s t  r e s u l t s  and  t e a c h e r - e v a lu a te d  " a u d i to r y  
s p e e c h  u n d e r s ta n d in g "  i s  o f  t h e  same o r d e r  o f  m a g n itu d e  a s  
th o s e  c o r r e l a t i o n  c o e f f i c i e n t s  b e tw e en  t h e  UOST #6  s u b t e s t  
r e s u l t s  an d  t e a c h e r - e v a l u a t e d  " a u d i t o r y  s p e e c h  u n d e r s ta n d in g "  
( . 8 0 ) .  Due t o  t h e  s m a l l  N s i z e  ( f o u r ) ,  h o w ev er, i t  i s  n o t  
s i g n i f i c a n t .  I t  d o e s  n o t  a p p e a r  u n r e a s o n a b le  t o  c o n c lu d e  t h a t  
a l a r g e r  N s i z e  w ould  r e v e a l  a  s i g n i f i c a n t  c o r r e l a t i o n .
T e ac h e r - é v a lu a te d  " l i p r e a d i n g "  r e s u l t s  and  t e a c h e r -  
e v a lu a te d  " r e c e p t i v e  p ro b le m s  o th e r  th a n  h e a r in g "  r e s u l t s  
a r e  n o t  s i g n i f i c a n t l y  c o r r e l a t e d  w i th  a n y  o f  th e  e x p e r im e n ta l -  
s p e e c h - t e s t  r e s u l t s  o r  th e  a c q u i r e d - a u d io m e t r i c  d a t a .  T h is  
i n d i c a t e s  t h a t  t h e  UOST #6 r e s u l t s  and  th e  W-22 t e s t  r e s u l t s ,  
p u r e - to n e  a v e r a g e s ,  and  s p e e c h - r e c e p t io n  t h r e s h o l d s  a r e  n o t  
r e l a t e d  t o  t h i s  g ro u p  o f  s u b j e c t s '  l i p r e a d i n g  a b i l i t y  and
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o th e r  r e c e p t i v e  p ro b le m s su c h  a s  v i s i o n ,  p e r c e p t u a l  p ro b lem s, 
e t c .  T h is  ou tcom e i s  e n c o u ra g in g  b e c a u s e  i t  seem s re a s o n a b le  
t h a t  t h e s e  a u d i t o r y  t e s t s  sh o u ld  b e  u n r e l a t e d  t o  l i p r e a d in g  
a b i l i t y  and  p r o b a b ly  t o  o t h e r  r e c e p t i v e  p ro b le m s  a s  w e l l .  
T e a c h e r - e v a lu a te d  " o v e r a l l  u n d e r s ta n d in g "  r e s u l t s  
a r e  p o s i t i v e l y  c o r r e l a t e d  ( s i g n i f i c a n t  a t  t h e  ,0 5  l e v e l )  w ith  
th e  i n i t i a l - c o n s o n a n t  and f i n a l - c o n s o n a n t - s u b t e s t  r e s u l t s ,  
i n d i c a t i n g  t h a t  t h e  a b i l i t y  t o  i d e n t i f y  phonem es on th e  UOST 
#6 c o n s o n a n t s u b t e s t s  i s  r e l a t e d  t o  t h e  o v e r a l l  u n d e r s ta n d in g  
a b i l i t y  o f  t h e s e  s u b j e c t s .  The W-22 t e s t ,  t h e  m e d ia 1 -vow el 
s u b t e s t ,  p u r e - to n e - a v e r a g e ,  and s p e e c h - r e c e p t i o n - th r e s h o l d  
r e s u l t s  a l l  do  n o t  c o r r e l a t e  s i g n i f i c a n t l y  w i th  " o v e r a l l  
u n d e r s t a n d i n g , "
T a b le  13 p r e s e n t s  Spearm an r a n k  c o r r e l a t i o n  c o e f f i ­
c i e n t s  among t h e  t e a c h e r - e v a lu a t e d  c a t e g o r i e s .  The c o n s o n a n t-  
s u b t e s t  r e s u l t s  a r e  c o r r e l a t e d  w i th  t h e  t e a c h e r - e v a lu a t e d  
" o v e r a l l  u n d e r s ta n d in g "  r e s u l t s  o n ly  a t  t h e  ,0 5  l e v e l .  T his 
r e s u l t  s u g g e s t s  t h a t  some f a c t o r  o t h e r  th a n  h e a r i n g  a b i l i t y  
c o n t r ib u t e d  s u b s t a n t i a l l y  t o  t h i s  g ro u p  o f  s u b je c ts *  " o v e r a l l  
u n d e r s t a n d i n g , "
The p o s i t i v e  Spearm an r a n k  c o r r e l a t i o n  c o e f f i c i e n t  
b e tw een  t h e  t e a c h e r - e v a lu a t e d  " o v e r a l l  u n d e r s ta n d in g "  r e s u l t s  
and  th e  t e a c h e r - e v a lu a t e d  " l i p r e a d i n g ” r e s u l t s  i s  s i g n i f i c a n t  
a t  t h e  ,0 1  l e v e l .  The p o s i t i v e  Spearm an r a n k  c o r r e l a t i o n  
c o e f f i c i e n t  b e tw e e n  t e a c h e r - e v a lu a te d  " o v e r a l l  u n d e r s ta n d in g "
TABLE 13
SPEARMAN RANK CORRELATION COEFFICIENTS AMONG 
THE TEACHER-EVALUATED CATEGORIES 
FOR 10 SUBJECTS
S p e e c h
P r o d u c t io n
A u d i to r y
S p e e c h
U n d e r s ta n d in g
L ip r e a d in g O v e r a l l
U n d e r s ta n d in g
R e c e p t iv e  
P ro b le m s  O th e r  
T han  H e a r in g
S p e e c h
P r o d u c t io n X
A u d i to r y
S p e e c h
U n d e r s ta n d in g .5 5 X
L ip r e a d in g .8 2 * .3 1 X
O v e r a l l  
U n d e r s ta n d  in g .9 5 * .4 8 .9 3 * X
R e c e p t iv e  
P ro b le m s  
o t h e r  T han 
H e a r in g .3 9 - . 3 5 .5 6 .4 7 X
S i g n i f i c a n t  a t  .0 1  l e v e l .
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r e s u l t s  and  t e a c h e r - e v a lu a t e d  " a u d i t o r y  s p e e c h  u n d e r s ta n d in g "  
r e s u l t s  i s  n o t  s i g n i f i c a n t .
I t  i s  c o n c lu d e d  t h a t  t h e  s i g n i f i c a n t - p o s i t i v e  
c o r r e l a t i o n  b e tw e e n  t e a c h e r - e v a lu a te d  " l i p r e a d i n g "  r e s u l t s  
an d  t e a c h e r - e v a l u a t e d  " o v e r a l l  u n d e r s ta n d in g "  r e s u l t s  and t h e  
l a c k  o f  a  s i g n i f i c a n t - p o s i t i v e  c o r r e l a t i o n  b e tw e e n  t e a c h e r -  
e v a lu a te d  " a u d i t o r y  s p e e c h  u n d e r s ta n d in g "  r e s u l t s  an d  t e a c h e r -  
e v a lu a te d  " o v e r a l l  u n d e r s ta n d in g "  r e s u l t s  i n d i c a t e s  t h a t  
l i p r e a d i n g  an d  n o t  a u d i t o r y  r e c e p t i o n  i s  t h e  m ain  c o n t r i b u t o r  
t o  th e  o v e r a l l  u n d e r s ta n d in g  a b i l i t y  o f  t h e s e  s u b j e c t s .  The 
l a c k  o f  a  s i g n i f i c a n t - p o s i t i v e  c o r r e l a t i o n  b e tw e e n  t e a c h e r -  
e v a lu a te d  " o v e r a l l  u n d e r s ta n d in g "  r e s u l t s  and  t h e  a c q u i r e d -  
a u d io m e t r i c  d a t a  ( p u r e - to n e  a v e ra g e  and s p e e c h - r e c e p t io n  
t h r e s h o l d )  f o r  t h e  e x p e r im e n ta l  e a r  w ould a l s o  i n d i c a t e  t h a t  
t h e  a u d i t o r y  c h a n n e l  i s  l e s s  im p o r ta n t  t o  t h e s e  s u b je c ts *  
o v e r a l l  u n d e r s t a n d in g  a b i l i t y .  T hese  r e s u l t s  a l s o  d e m o n s tra te  
t h a t  t h e s e  c h i l d r e n  a r e ,  i n  f a c t ,  s e v e r e l y  h e a r i n g  im p a ire d  
o r  even " d e a f "  b y  m o st d e f i n i t i o n s  o f  t h a t  te rm .
T h e re  i s  a p o s i t i v e  c o r r e l a t i o n  ( s i g n i f i c a n t  a t  t h e  
,0 1  l e v e l )  b e tw e e n  t e a c h e r - e v a lu a t e d  " s p e e c h  p r o d u c t io n "  
r e s u l t s  and  t e a c h e r - e v a lu a t e d  " o v e r a l l  u n d e r s t a n d in g "  r e s u l t s .  
T h e re  i s  a l s o  a  p o s i t i v e  c o r r e l a t i o n  ( s i g n i f i c a n t  a t  t h e  ,0 1  
l e v e l )  b e tw e e n  t e a c h e r - e v a lu a te d  " s p e e c h  p r o d u c t io n "  r e s u l t s  
a n d  t e a c h e r - e v a lu a t e d  " l i p r e a d i n g "  r e s u l t s .  T h ese  r e s u l t s  
i n d i c a t e  a  s t r o n g  r e l a t i o n s h i p  among l i p r e a d i n g  a b i l i t y ,  
s p e e c h  p r o d u c t io n  a b i l i t y ,  and  o v e r a l l  u n d e r s t a n d in g  a b i l i t y
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o f t h e s e  h e a r  in g - im p a i r e d  s u b je c t s  a s  ju d g e d  b y  t h e i r  
t e a c h e r s .  The r e m a in in g  c o r r e l a t i o n s  among t h e  t e a c h e r -  
e v a lu a te d  c a t e g o r i e s  a r e  n o t s i g n i f i c a n t .
D is c u s s io n
I t  i s  b e l i e v e d  t h a t  t h e  p r e s e n t  i n v e s t i g a t i o n  h as  
d e m o n s tra te d  t h a t  t h e  c l o s e d - r e s n o n s e - s e t - t e s t  p arad ig m  i s  
an  a p p r o p r i a t e  fo rm a t f o r  an  a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  
t e s t  f o r  s e v e r e l y  h e a r in g - im p a i r e d  i n d i v i d u a l s .  F u r th e r ,  i t  
h a s  b e e n  d e m o n s tr a te d  t h a t  i t  i s  a m ore a p p r o p r i a t e  t e s t  th a n  
th e  W-22 t e s t  in  t h a t  t h e  r e s u l t s  a r e  b e t t e r  c o r r e l a t e d  w i th  
o t h e r  m e a s u re s  o f  h e a r in g  f u n c t i o n .  The f a c t  t h a t  none o f  
t h e  23 s u b j e c t s  u se d  i n  t h i s  s tu d y  h ad  b e e n  t e s t e d  u s in g  th e  
W-22 t e s t  p r i o r  t o  t h i s  i n v e s t i g a t i o n ,  p re su m a b ly  b e c a u se  
t h e  c l i n i c i a n  th o u g h t  t h e  t e s t  was i n a p p r o p r i a t e  o r  to o  
d i f f i c u l t ,  w o u ld  in  i t s e l f  s u p p o r t  t h i s  c o n c lu s io n .  O nly 
th ro u g h  a v e r y  c a r e f u l l y  c o n t r o l l e d  p r o c e d u re  w as th e  p r e s e n t  
i n v e s t i g a t o r  a b l e  t o  o b ta in  W-22 t e s t  s c o r e s  fro m  9 o f  t h e  23 
s u b j e c t s .  T h e se  o b ta in e d  s c o r e s  a r e  v e r y  p o o r .  The la c k  o f  
W-22 t e s t  s c o r e s  and t h e  v e ry  low W-22 t e s t  s c o r e s  o b ta in e d  
in  th e m s e lv e s  t e s t i f y  t o  th e  i n a p p r o p r i a t e n e s s  o f  th e  W-22 
t e s t  f o r  t h i s  p o p u la t io n .
The r e l a t i v e  in a p p r o p r i a t e n e s s  o f  t h e  W-22 t e s t  
becom es m ost e v id e n t  when t h e  r e s u l t s  o f  t h e  UOST #6 and th e  
W-22 t e s t  a r e  com pared t o  o t h e r  d a t a ,  p a r t i c u l a r l y  h e a r in g -  
f u n c t io n - d e p e n d e n t  d a t a ,  o b ta in e d  fro m  t h e  s u b j e c t s  u sed  in  
t h i s  s tu d y .  T h ro u g h  t h e  u s e  o f  ra n k  o r d e r  c o r r e l a t i o n  a n a l y s e s .
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i t  w as d e te rm in e d  t h a t  t h e r e  i s  no r e l a t i o n s h i p  b e tw een  th e  
p e r fo rm a n c e  o f  t h i s  g ro u p  o f  s u b j e c t s  on UOST #6 and  th e  
f o l lo w in g  c h a r a c t e r i s t i c s  o f  t h e  s u b j e c t s :  ( a )  c h r o n o lo g ic a l
a g e ,  (b )  I .Q .  s c o r e s  ( L e i t e r  and  p e r fo rm a n c e  s e c t io n  of t h e  
W . I .S .C . ) ,  ( c )  t e a c h e r - e v a lu a t e d  " l i p r e a d i n g "  a b i l i t y ,  and 
(d ) t e a c h e r - e v a l u a t e d  " r e c e p t i v e  p ro b le m s  o t h e r  th a n  h e a r in g ,"  
T he p e r fo rm a n c e  o f  t h e  s u b je c t s  on t h e  w -22 t e s t  a l s o  i s  n o t  
r e l a t e d  t o  a n y  o f  t h e  a b o v e . T h ese  f in d i n g s  a r e  b e l ie v e d  
f a v o r a b l e  f o r  b o th  t e s t s  b e c a u s e  t h e  a b i l i t y  o f  a  s u b je c t  t o  
p e r fo rm  on a n y  a u d i t o r y - s p e e c h - d i s c r i m i n a t i o n  t e s t  sh o u ld  
be  u n r e l a t e d ,  a s  much a s  p o s s i b l e ,  t o  a g e ,  p e rfo rm a n c e  I , Q . ,  
l i p r e a d i n g  a b i l i t y ,  an d  any  o t h e r  s e n s o r y  r e c e p t i v e  p ro b lem s 
h e  may h a v e .
The s t r o n g  r e l a t i o n s h i p  b e tw e e n  th e  p e rfo rm a n c e  o f  
t h e  s u b j e c t s  on UOST #6  and p e rfo rm a n c e  on t h e  a u d i to r y  t e s t s  
o f  s e n s i t i v i t y  ( p u r e - to n e  a v e ra g e  and  s p e e c h - r e c e p t io n  
t h r e s h o l d )  a n d  t h e  l a c k  o f  s u c h  a  r e l a t i o n s h i p  b e tw e en  t h e  
p e rfo rm a n c e  o f  t h e  s u b je c t s  on t h e  w -2 2  t e s t  and  th e  p u re -  
to n e - a v e r a g e  an d  s p e e c h - r e c e p t i o n - th r e s h o l d  d a t a  s u g g e s ts  
t h a t  t h e  c l o s e d - r e s p o n s e - s e t - t e s t  p a ra d ig m  (UOST # 6 ) i s  a  
m ore v a l i d  a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  t e s t  o f  p e r s o n s  in  
t h e  s e v e r e l y  h e a r in g - im p a i r e d  c a te g o r y  th a n  i s  t h e  W-22 t e s t .  
T h is  c o n c lu s io n  may b e  f u r t h e r  s u p p o r te d  b y  t h e  s i g n i f i c a n t  
c o r r e l a t i o n s  b e tw e e n  t h e  p e rfo rm a n c e  o f  t h e  s u b j e c t s  on 
UOST # 6  and  t e a c h e r - e v a lu a t e d  " a u d i t o r y  s p e e c h  u n d e r s ta n d in g "  
r e s u l t s  an d  t e a c h e r - e v a lu a t e d  " o v e r a l l  u n d e r s ta n d in g "  r e s u l t s .
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The c o r r e l a t i o n s  b e tw e e n  a u d i t o r y  s p e e c h  d i s c r i m i n a t i o n  a s  
m easu red  b y  t h e  w -2 2  t e s t  an d  th e s e  tw o t e a c h e r - e v a lu a te d  
c h a r a c t e r i s t i c s  a r e  a p p ro x im a te ly  t h e  sam e s i z e  b u t  a r e  
n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  I t  d o e s  n o t  a p p e a r  u n r e a s o n a b le ,  
h o w ev er, t o  c o n c lu d e  t h a t  a l a r g e r  N s i z e  w ould  r e v e a l  a 
s i g n i f i c a n t  r e l a t i o n s h i p  h e r e  a l s o .  The o b s e r v a t io n  t h a t  
g r e a t e r  num bers o f  s u b je c t s  p e rfo rm ed  a b o v e  c h a n c e  o e rfo rm an ce  
l e v e l  on t h e  UOST #6 s u b t e s t s  th a n  a b o v e  0 p e r c e n t  on th e  W-22 
t e s t  seem s t o  s u p p o r t  u s e  o f  UOST # 6 , b u t  t h i s  r e s u l t  i s  t o  
a  s u b s t a n t i a l  b u t  unknown e x t e n t  a r t i f a c t u a l .
The s t r o n g  r e l a t i o n s h i p  o f  t h e  p e rfo rm a n c e  o f  th e  
s u b je c t s  on t h e  t h r e e  UOST #5  s u b te s t s  s u g g e s t s  some d e g re e  
o f  r e l i a b i l i t y  f o r  UOST #6 a s  a  w ho le  a s  w e l l  a s  f o r  i t s  
s u b t e s t s .  T h is  i s  f u r t h e r  in d i c a t e d  b y  th e  f a c t  t h a t  p re v io u s  
i n v e s t i g a t o r s  (1 4 , 7J_, 4 8 , fo u n d  l a r g e l y  t h e  same
h e i r a r c h y  o f  e r r o r  p r o b a b i l i t y  f o r  th e  c o n s o n a n t  s u b t e s t s  
and  phoneme c a t e g o r i e s  a s  was found  in  t h e  p r e s e n t  s tu d y .
T h is  w i l l  b e  d i s c u s s e d  in  t h e  n e x t  s e c t i o n .
In  c o n c lu s io n ,  th e  c l o s e d - r e s n o n s e - s e t - t e s t  p a ra d ig m , 
a s  a  t e s t  fo rm a t f o r  a n  a u d i t o r y - s p e e c h - d i s c r im i n a t i o n  t e s t ,  
a p p e a r s  m ost a p p r o p r i a t e  w i th  s e v e r e ly  h e a r in g - im p a i r e d  
s u b j e c t s  w hose l e v e l  o f  p e rfo rm a n c e  i s  v e r y  low  (b u t  n o t  0 
p e r c e n t )  on t h e  W-22 t e s t .  P e rfo rm an ce  s c o r e s  f o r  t h e s e  
s u b je c t s  on t h e  c l o s e d - r e s p o n s e - s e t - t e s t  p a rad ig m  (UOST #6) 
o c c u r re d  o v e r  a  b r o a d e r  ra n g e  th a n  d id  t h e i r  s c o r e s  on th e
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W-22 t e s t  an d  a r e  s t r o n g l y  r e l a t e d  t o  o t h e r  h e a r i n g - f u n c t i o n -  
d e p e n d e n t  m e a s u re s .
Q u a l i t a t i v e  ( E r r o r - P a t t e r n )  A n a ly se s  
UOST #6  w as a l s o  d e v e lo p e d  a s  a t o o l  w h ic h , h o p e f u l ly ,  
c o u ld  b e  u se d  t o  e v a l u a t e  a u d i t o r y - s p e e c h - d i s c r i m i n a t i o n -  
e r r o r  p a t t e r n s .  The f o l lo w in g  d i s c u s s io n  i s  a  d e s c r i p t i v e  
a n a l y s i s  o f  t h e  r e s p o n s e  e r r o r s  ( s u b s t i t u t i o n s ,  a d d i t i o n s ,  
an d  o m is s io n s )  w h ic h  o c c u r r e d  w i th in  phoneme g ro u p s  and 
w i t h i n  s u b t e s t s  b y  t h e  s u b j e c t s  u se d  in  t h i s  s t u d y .
O nly t h e  e r r o r s  o f  th o s e  s u b je c t s  who p e rfo rm e d  
a b o v e  t h e  c h a n c e  l e v e l  o f  p e rfo rm a n c e  on th e  i n i t i a l -  
c o n s o n a n t  an d  f i n a l - c o n s o n a n t  s u b t e s t s  o r  m e d ia l-v o w e l 
s u b t e s t  a r e  in c lu d e d  in  t h i s  s e c t i o n  o f  t h e  s tu d y .  T h is  
i n c l u d e s  13 s u b j e c t s  f o r  t h e  i n i t i a l - c o n s o n a n t  a n d  f i n a l -  
c o n s o n a n t  s u b t e s t s  and 18 s u b j e c t s  f o r  t h e  m edia  1 -v o w el 
s u b t e s t .  The r e s u l t s  a r e  com pared  t o  th e  r e s u l t s  o f  p r e v io u s  
s t u d i e s .
O nly  o u t s t a n d i n g  a g re e m e n ts  a n d /o r  d is a g r e e m e n ts  
b e tw e e n  p r e v io u s  s t u d i e s  and t h e  p r e s e n t  s tu d y  a r e  e x p l i c i t l y  
d i s c u s s e d  in  o r d e r  t o  d e c r e a s e  t h e  am ount o f  r e l a t i v e l y  
u n im p o r ta n t  in f o r m a t io n  a n d , th e r e b y ,  im prove t h e  c l a r i t y .
I t  s h o u ld  b e  k e p t  i n  m ind t h a t  h e a r  in g - im p a ir e d  c h i l d r e n  
s e rv e d  a s  s u b j e c t s  in  t h e  p r e s e n t  s tu d y .  Some p r e v io u s  
s t u d i e s  u se d  n o r m a l- h e a r in g  s u b j e c t s  (Abbs and M in i f i e  ( ^ ) ,  
G r i f f i t h s  ( 1 7 ) ,  H o u se , e t  a l ,  ( 2 7 ) ,  M i l l e r  and N ic e ly  ( 4 4 ) .
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and  P e d e rso n  { ^ ) ) ,  w h ile  o t h e r  s t u d i e s  u se d  h e a r in g - im is a ir e d  
s u b j e c t s  (L aw ren ce  and B y ers  ( 3 ^ ) ,  Owens, T a l b o t t ,  and 
S c h u b e r t  ( ^ ) , and  Oyer and  Doudna ( ^ )  ) ,  S tu d e b a k e r  (64 ) 
u se d  b o th  n o r m a l- h e a r in g  and  h e a r  in g - im p a ir e d  s u b j e c t s .
I n i t i a l - C o n s o n a n t  S u b te s t  
T he  e r r o r  m a t r i c e s  f o r  t h e  d i f f e r e n t  phoneme g ro u p s  
w i t h i n  t h e  i n i t i a l - c o n s o n a n t  s u b t e s t  a r e  p r e s e n te d  i n  T a b le  
1 4 , M ore e r r o r s  w ere  o b se rv e d  among t h e  v o i c e l e s s - f r i c a t i v e -  
phoneme g ro u p  th a n  among a n y  o t h e r  phoneme g ro u p . The n e x t  
l a r g e s t  e r r o r  f r e q u e n c y  was o b s e rv e d  in  th e  v o i c e d - p lo s iv e  
g ro u p , f o l lo w e d  s u c c e s s i v e l y  b y  t h e  v o i c e d - f r i c a t i v e  g ro u p , 
t h e  v o i c e l e s s - p l o s i v e  g ro u p , an d  t h e  a f f r i c a t i v e - b l e n d  g ro u p . 
T h e re  w ere  c o n s id e r a b ly  fe w e r  e r r o r s  n o te d  f o r  th e  l a s t  g ro u p  
th a n  f o r  t h e  o t h e r  g ro u p s  n o te d  ab o v e .
T he  d a ta  o f  P ed e rso n  ( ^ )  r e v e a le d  a  d i f f e r e n t  
o v e r a l l  h e i r a r c h y  o f  ph o n em e-g ro u p  breakdow n f o r  h i s  n o rm a l-  
h e a r in g  s u b j e c t s .  He found  t h e  l e a s t  num ber o f  e r r o r s  i n  t h e  
a f f r i c a t i v e - b l e n d  g ro u p  w h ich  c o n c u rs  w i t h  t h e  r e s u l t s  o f  t h e  
p r e s e n t  s t u d y .  P e d e rso n , h o w e v e r, r e p o r te d  t h a t  m ore e r r o r s  
w ere  o b s e rv e d  among th e  v o i c e l e s s - p l o s i v e  phoneme g ro u p  f o r  
th e  i n i t i a l - c o n s o n a n t  s u b t e s t  th a n  f o r  a n y  o t h e r  g ro u p . The 
n e x t  l a r g e s t  e r r o r  f re q u e n c y  o c c u r r e d  i n  t h e  v o i c e l e s s -  
f r i c a t i v e  g ro u p ,  fo llo w e d  s u c c e s s iv e ly  by  th e  v o i c e d - p l o s i v e  
g ro u p , t h e  v o i c e d - f r i c a t i v e  g ro u p , and t h e  a f f r i c a t i v e - b l e n d  
g ro u p . H is  d a t a  y ie ld e d  c o n s id e r a b ly  fe w e r  e r r o r s  f o r  e a c h  
o f  t h e  t h r e e  l a t t e r  phoneme g ro u p s  th a n  f o r  e i t h e r  o f  th e
TABLE 14
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f i r s t  tw o g ro u p s  n o te d  a b o v e . T he d a ta  o f  M i l l e r  and N ic e ly  
, a l s o  o b ta in e d  from  n o r m a l- h e a r in g  s u b j e c t s ,  g e n e r a l l y  
s u p p o r t  P e d e r s o n 's  ( ^ )  h e i r a r c h y  o f  p h o n e m e -g ro u p -e r ro r  
f r e q u e n c y .
I n  t h e  i n i t i a l - c o n s o n a n t  s u b t e s t ,  e r r o r s  o c c u r re d  
w i th  t h e  g r e a t e s t  f r e q u e n c y  w i th in  t h e  v o i c e l e s s - f r i c a t i v e  
g ro u p . More e r r o r s  a r e  n o te d  f o r  t h e  / f /  p r e s e n t a t i o n s  th a n  
f o r  t h e  / s / ,  /& / ,  and  / - /  p r e s e n t a t i o n s ,  w i th  t h e  / d /  f o r  / f /  
s u b s t i t u t i o n  o c c u r r in g  m ore o f te n  th a n  an y  o t h e r .  Abbs and 
M in i f i e  ( ^ ) ,  G r i f f i t h s  (17 )»  P e d e rso n  ( ^ l )  (who a l l  u se d  
n o r m a l- h e a r in g  s u b j e c t s ) ,  and  L aw rence and B y ers  (2 5 ) (who 
u s e d  h e a r in g - im p a i r e d  s u b j e c t s )  a l s o  n o te d  t h a t  t h e  / 9 /  f o r  
/ f /  s u b s t i t u t i o n  o c c u r re d  w i th  g r e a t  f r e q u e n c y .  T h ese  
f i n d i n g s  a r e  v e r y  c o n s i s t e n t  w i th  t h o s e  o f  S tu d e b a k e r  (64  ) 
fro m  b o th  n o r m a l- h e a r in g  and h e a r in g - im p a i r e d  s u b j e c t s .
The n e x t  g r e a t e s t  num ber o f  e r r o r s  o c c u r re d  i n  th e  
v o i c e d - p l o s i v e  g ro u p . The p r e s e n t  r e s u l t s  a g r e e  w i th  M i l l e r  
an d  N ic e ly  ( 4 4 ) ,  who u sed  n o r m a l- h e a r in g  s u b j e c t s ,  i n  t h a t  
t h e  / d /  f o r  / g /  s u b s t i t u t i o n  was e x h i b i t e d  m ore o f t e n  th a n  
t h e  o t h e r  e r r o r s  in  t h i s  phoneme g ro u p .  The p r e s e n t  r e s u l t s  
a l s o  a g r e e  w i th  P ed e rso n  (5 1 ) and S tu d e b a k e r  ( 6 4 ) ,  b o th  o f  
whom em ployed  n o r m a l- h e a r in g  and  h e a r in g - im p a i r e d  s u b j e c t s ,  
i n  t h a t  t h e  / d /  f o r  / b /  s u b s t i t u t i o n  was s e e n  f r e q u e n t l y .
I n  t h e  v o i c e d - f r i c a t i v e  g ro u p , t h e  / v /  f o r  / - /  
a d d i t i o n  and  t h e  / ^ /  f o r  / v /  s u b s t i t u t i o n  o c c u r re d  m o st o f t e n .  
The / ^ /  f o r  / v /  s u b s t i t u t i o n  o c c u r r e d  m ost o f te n  i n  t h e
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P ed e rso n  (5 1 )  s tu d y  o f  n o r m a l- h e a r in g  s u b j e c t s  and was 
f r e q u e n t l y  n o te d  by  S tu d e b a k e r  (6 4 )  fro m  h e a r in g - im p a i r e d  
an d  n o r m a l- h e a r in g  s u b j e c t s .  T h is  s u b s t i t u t i o n  was f r e q u e n t l y  
n o te d  fro m  n o r m a l- h e a r in g  s u b j e c t s  in  s t u d i e s  b y  Abbs and 
M in i f i e  (2 )*  G r i f f i t h s  ( 1 7 ) .  and M i l l e r  and  N ic e ly  (4 4 ) .
W ith in  t h e  v o i c e l e s s - p l o s i v e  g ro u p , m ore t o t a l  
e r r o r s  w e re  n o te d  f o r  t h e  / t /  p r e s e n t a t i o n s  th a n  f o r  th e  / p / ,  
/ k / ,  and  / - /  p r e s e n t a t i o n s .  T h is  a g r e e s  w i th  t h e  S tu d e b a k e r  
(6 4 )  d a ta  fro m  b o th  n o r m a l- h e a r in g  and h e a r in g - im p a i r e d  
s u b j e c t s .  M i l l e r  an d  N ic e ly  (4 4 ) fo u n d  t h a t  t h e  s i n g l e  / k /  
f o r  / p /  s u b s t i t u t i o n  o c c u r re d  m ore o f t e n  th a n  a n y  o th e r  
v o i c e l e s s - p l o s i v e  s u b s t i t u t i o n  e r r o r  w i th  n o rm a l-h e a r in g  
s u b j e c t s .  The / k /  f o r  / p /  s u b s t i t u t i o n  o c c u r re d  more 
f r e q u e n t l y  th a n  a n y  o t h e r  v o i c e l e s s - p l o s i v e  e r r o r  in  th e  
p r e s e n t  s tu d y  a l s o .
The a f f r i c a t i v e - b l e n d - g r o u p  p r e s e n t a t i o n s  o ro d u ced  
t h e  l e a s t  num ber o f  e r r o r s  o f  an y  o n e  o f  t h e  a b o v e -m e n tio n e d  
phoneme g r o u p s .  The m ost f r e q u e n t  s u b s t i t u t i o n  was / ^ /  f o r  
/ t j / .  No o t h e r  d i s c e r n i b l e  p a t t e r n  o f  e r r o r s  c o u ld  be  
i d e n t i f i e d  i n  t h i s  g ro u p , p o s s i b l y  a s  a  r e s u l t  o f  th e  low 
t o t a l  e r r o r  f r e q u e n c y .
F in a l-C o n s o n a n t  S u b te s t  
The s u b j e c t s  o b ta in e d  m ore t o t a l  e r r o r s  f o r  t h e  f i n a l -  
c o n s o n a n t s u b t e s t  th a n  f o r  t h e  i n i t i a l - c o n s o n a n t  s u b t e s t .
T h is  f i n d i n g  a g r e e s  w i th  t h e  r e s u l t s  o f  F a i rb a n k s  (1 4 ) ,  H ouse , 
e t  a l . (27 ) .  M i l l e r  and  N ic e ly  ( 4 4 ) ,  Owens and S c h u b e r t  ( 4 8 ) .
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O yer and Doudna (^ O ) , and  P e d e rso n  (5 1 ) .  The e r r o r  m a t r ic e s  
f o r  t h e  d i f f e r e n t  phonem e g ro u p s  w i th in  t h e  f in a l - c o n s o n a n t  
s u b t e s t  a r e  p r e s e n te d  in  T a b le  15 .
The h e i r a r c h i a l  s e q u e n c e  o f  p h o n em e-a ro u p  e r r o r  
f re q u e n c y  f o r  t h e  f i n a l - c o n s o n a n t  s u b t e s t  i s  g e n e r a l l y  th e  
same a s  f o r  th e  i n i t i a l - c o n s o n a n t  s u b t e s t .  The v o i c e l e s s -  
p l o s i v e  an d  a f f r i c a t i v e - b l e n d  g ro u p s  e a c h  c o n ta in  few er 
e r r o r s  th a n  an y  o t h e r  o n e  phoneme g ro u p  f o r  b o th  s u b t e s t s .
The v o ic e d - p l o s i v e  and  v o i c e l e s s - f r i c a t i v e  g ro u p s  each  
c o n ta in  m ore e r r o r s  th a n  an y  o t h e r  one phonem e g ro u p . T hese  
f i n d i n g s  d i s a g r e e  w i t h  t h e  P e d e rso n  ( ^ )  s tu d y  o f  n o rm a l-  
h e a r in g  s u b j e c t s  t e s t e d  on th e  same t e s t  u s e d  in  th e  p r e s e n t  
s tu d y  in  t h a t  h e  r e p o r t e d  t h e  v o i c e l e s s  ohonem es w ere  h e a rd  
b e t t e r  th a n  th e  v o i c e d .  The H ouse, ^  al_. (27) s tu d y  o f 
n o r m a l- h e a r in g  s u b j e c t s  t e s t e d  on a  d i f f e r e n t  t e s t  th a n  t h a t  
u se d  in  t h e  p r e s e n t  s tu d y  c o n c u rs  w i th  t h e  P e d e rso n  s tu d y .
The d a ta  fro m  t h e  p r e s e n t  s tu d y  a g r e e  w i t h  t h e  S tu d e b a k e r  (64) 
d a ta  o b ta in e d  fro m  b o th  h e a r in g - im p a i r e d  an d  n o r m a l-h e a r in g  
s u b je c t s  i n  t h a t  t h e  v o ic e d  and v o i c e l e s s  phoneme g ro u p s do 
n o t  d i f f e r  s i g n i f i c a n t l y  in  e r r o r  f r e q u e n c y .  S tu d e b a k e r  
em ployed a  t e s t  s i m i l a r  t o  th e  one u se d  i n  th e  p r e s e n t  s tu d y .
In  t h e  v o i c e d - p l o s i v e  g ro u p , t h e  / g /  p r e s e n t a t i o n s  
w ere  r e s p o n s i b l e  f o r  t h e  g r e a t e s t  num ber o f  e r r o r s .  T hese 
e r r o r s  a r e  p r i m a r i l y  / b /  f o r  / g /  s u b s t i t u t i o n s  an d  s e c o n d a r i ly  
/ d /  f o r  / g /  s u b s t i t u t i o n s .  S tu d e b a k e r* s  (6 4 )  d a t a ,  w h ich  was 
o b ta in e d  fro m  h e a r in g - im p a i r e d  s u b j e c t s ,  e x h i b i t e d  th e  same
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e r r o r  p a t t e r n s  w i th in  t h i s  phoneme g ro u p , P e d e r s o n ’ s (51 ) 
d a ta  o b ta in e d  fro m  n o rm a l h e a r in g  s u b je c t s  r e v e a le d  t h a t  th e  
m ost e r r o r s  o c c u r r e d  w i th  t h e  / b /  p r e s e n t a t i o n s ,  w i th  th e  
/ g /  f o r  / b /  s u b s t i t u t i o n  a p p e a r in g  m ost f r e q u e n t l y .
The v o i c e l e s s - f r i c a t i v e  g ro u p  c o n ta in s  t h e  same 
t o t a l  e r r o r  f r e q u e n c y  a s  t h e  v o ic e d - p lo s iv e  g ro u p . The 
g r e a t e s t  num ber o f  e r r o r s  in  t h i s  g ro u p  o c c u r re d  w i th  th e  
/ f /  p r e s e n t a t i o n s ,  w i th  th e  /Ô /  f o r  / f /  s u b s t i t u t i o n  
o c c u r r in g  m ost f r e q u e n t l y .  Abbs an d  M in i f i e  ( 1 ) ,  G r i f f i t h s  
(1 7 ) .  Law rence and  B y e rs  ( ^ S ) , and P e d e rso n  (5 1 ) a l s o  found  
t h a t  t h e  / 6 /  f o r  / f /  s u b s t i t u t i o n  was v e r y  p ro m in e n t .
Among t h e  v o i c e d - f r i c a t i v e  g ro u p , th e  / v /  and  / ^ /  
p r e s e n t a t i o n s  p ro d u c ed  th e  m ost e r r o r s .  The / - /  f o r  / v /  
o m is s io n  o c c u r re d  m ost f r e q u e n t l y .  T h e re  a r e  a l a r g e  num ber 
o f  / - /  f o r  / ^ /  o m is s io n s  a l s o .  T h is  i s  i d e n t i c a l  t o  th e  
d a ta  o f  S tu d e b a k e r  (6 4 )  o b ta in e d  from  b o th  n o r m a l-h e a r in g  
and h e a r in g - im p a i r e d  s u b j e c t s .  P e d e rso n  (5 1 ) a l s o  n o te d  th e  
l a r g e  number o f  / - /  f o r  / v /  o m is s io n s  and / - /  f o r  / ^ /  
o m is s io n s .  A bbs and M in i f i e  (_1), G r i f f i t h s  ( 1 7 ) ,  an d  
Law rence and B y e rs  (3 5 ) a l s o  o b se rv e d  a  h ig h  f re q u e n c y  o f 
e r r o r s  w i th  t h e  / v /  and  / ^ /  p r e s e n t a t i o n s ,  G r i f f i t h s  (17) 
c o n t r a s t e d  t h e s e  tw o phonem es and i n d i c a t e d  t h a t  t h e  / v /  and  
/ ^ /  a r e  v i r t u a l l y  i n d i s t i n g u i s h a b l e  by n o r m a l- h e a r in g  s u b je c t s  
on t h e  b a s i s  o f  a c o u s t i c a l  cu es  a lo n e .
The a f f r i c a t i v e - b l e n d  g ro u p  p r e s e n t a t i o n s  p ro d u ced  
fe w e r  e r r o r s  th a n  any  one o f  th e  ab o v e  phoneme g ro u p s .  O nly
I l l
t h e  / t j /  f o r  / j y  s u b s t i t u t i o n  o c c u r re d  f r e q u e n t l y .  P ed erso n  
(5 1 ) fo u n d  t h a t  e r r o r s  o c c u r re d  in  t h i s  ohonem e g ro u o  o n ly  
o c c a s i o n a l l y ,  w i th  no i d e n t i f i a b l e  e r r o r  p a t t e r n s .  A t th e  
tim e  o f  t h i s  w r i t i n g ,  t h e r e  w ere  no o t h e r  a v a i l a b l e  d a ta  on 
e r r o r - m a t r i x  p a t t e r n s  o b ta in e d  w i th  t h e s e  phonem es.
The v o i c e l e s s - p lo s iv e - g r o u p  p r e s e n t a t i o n s  o ro d u ced  
th e  l e a s t  num ber o f  e r r o r s  o f  an y  o t h e r  one phoneme g ro u p .
The m o st f r e q u e n t  e r r o r  w i th in  t h i s  g ro u p  i s  th e  / t /  f o r  
/ k /  s u b s t i t u t i o n .  T h is  same s u b s t i t u t i o n  w as r e p o r t e d  by  
P e d e rso n  ( M ) ,  T h e re  a r e  v e ry  few  o t h e r  e r r o r s  w i th in  th e  
v o i c e l e s s - p l o s i v e  g ro u p , S tu d e b a k e r  (6 4 ) a l s o  fo u n d  t h a t  
h i s  h e a r in g - im p a i r e d  s u b je c t s  made v e r y  few  e r r o r s  in  t h i s  
phoneme g ro u p .
M edia1-V ow el S u b te s t  
The e r r o r - m a t r i c e s  f o r  t h e  d i f f e r e n t  ohonem es w i th in  
t h e  m e d ia1 -v o w e l s u b t e s t  a r e  p r e s e n te d  in  T a b le  16 , 
P r e s e n ta t i o n  o f  t h e  vow el / I /  p ro d u ced  s u b s t a n t i a l l y  more 
e r r o r s  th a n  an y  o f  t h e  o t h e r  s i n g l e  v o w e ls  s t u d i e d ,  w h ile  
t h e  se co n d  l a r g e s t  num ber o f  e r r o r s  o c c u r r e d  w i th  th e  p re s e n ­
t a t i o n  o f  / 6 / ,  The p r e s e n t a t i o n  o f  t h e  phonem es / e / ,  / / \ / ,  
/a e / ,  and  / i /  p ro d u c e d  t h e  n e x t  g r e a t e s t  e r r o r  c o u n ts  in  t h a t  
o r d e r .  The p r e s e n t a t i o n  o f  / u /  and / o /  p ro d u c e d  fe w e r  e r r o r s  
th a n  p r e s e n t a t i o n s  o f  o t h e r  phonem es, S tu d e b a k e r  (64) and 
P e d e rso n  (^1 ) b o th  o b s e rv e d  m ore e r r o r s  w i t h  / I /  and / £ /  




FOR 18 SUBJECTS (RAW SCORES)
P re se n te d -R e s p o n d e d
i i i l i £ i  ae l e  iA i o iu
76 8 18 16 8 4 12 2
P re se n te d -R e s p o n d e d
I I I I I t I  æ  l e  lA I o lu
57 18 33 2 4 6 10 14
P re se n te d -R e sp o n d e d
&& £ i £ I £ ae  £ e  £A £ o t u
65 8 9 14 13 25 6 4
P re se n te d -R e s p o n d e d
æae æ i æ l ae £ aee ae A aeo aeu
74 12 4 10 6 20 8 10
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TABLE 16— C o n tin u e d
P r e s e n t e d - R e s ponded
e e e i e l e£ e  æ  eA eo eu
69 18 12 23 12 4 4 2
P r e s e n te d -R e s p o n d e d
AA A i A I A£ A æ  Ae Ao AU
72 12 12 5 14 15 6 8
P re s e n te d -R e s p o n d e d
oo o i o l 06. O ae oe OA OU
81 8 16 4 14 4 5 12
P r e s e n te d -R e s p o n d e d
u u u i u l u t  u  æ  u e uA u o
80 7 9 3 1 15 9 20
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n o r m a l - h e a r i n g  s u b j e c t s .  The d a t a  o f  Oyer and  Doudna (50) 
a l s o  r e v e a l e d  t h a t  t h e  / I /  and / £ /  phonemes a r e  f r e q u e n t l y  
m is se d  and  t h a t  t h e y  a r e  o f t e n  c o n f u s e d  f o r  one a n o t h e r ,  
P ed erso n  (5 1 )  f u r t h e r  fo u n d  t h a t  t h e  p r e s e n t a t i o n  o f  t h e  
phoneme / o /  p ro d u c e d  c o n s i d e r a b l y  f e w e r  e r r o r s  t h a n  p r e s e n ­
t a t i o n s  o f  t h e  o t h e r  phonemes w h ich  a g r e e s  w i t h  t h e  p r e s e n t  
s t u d y .
The m a jo r  s u b s t i t u t i o n s  i n  t h e  o r d e r  o f  t h e i r  
f r e q u e n c y  o f  o c c u r r e n c e  a r e  / £ /  f o r  / I / ,  / a /  f o r  /£ . / ,  /& /  
f o r  / e / ,  / / /  f o r  /a e / ,  and / o /  f o r  / u / .  The s u b s t i t u t i o n s  
/ £ /  f o r  / i / ,  / i /  f o r  / I / ,  / i /  f o r  / e / ,  / a e /  f o r  / i / ,  and  / I /  
f o r  / o /  o c c u r r e d  l e s s  o f t e n  t h a n  t h e  o r e v io u s  e r r o r s  and 
o c c u r r e d  w i t h  a p p r o x i m a te ly  e q u a l  f r e q u e n c y .  The r e m a in in g  
p o s s i b l e  s u b s t i t u t i o n s  n o t  m e n t io n e d  h e r e  o c c u r r e d  o n ly  
i n f r e q u e n t l y ,
P e d e r s o n  (^ 1 )  fo u n d  t h e  / u /  f o r  / i /  and / i /  f o r  / u /  
s u b s t i t u t i o n s  t o  b e  tw o  o f  t h e  m ost o f t e n  o b s e rv e d  e r r o r s  
i n  h i s  s t u d y .  The o p p o s i t e  a p p e a r s  t r u e  i n  t h e  p r e s e n t  s tu d y ;  
t h a t  i s ,  / u /  f o r  / i /  and  / i /  f o r  / u /  s u b s t i t u t i o n s  o c c u r r e d  
o n ly  r a r e l y .  The d a t a  o f  Owens, T a l b o t t ,  and S c h u b e r t  ( 4 9 ) ,  
o b t a in e d  f ro m  h e a r i n g - i m p a i r e d  s u b j e c t s ,  and  t h a t  o f  S tu d e b a k e r  
( ^ ) , o b t a i n e d  f ro m  n o r m a l - h e a r i n g  s u b j e c t s ,  a g r e e  w i t h  t h e  
p r e s e n t  s t u d y  i n  t h a t  t h e y  d id  n o t  show t h i s  s u b s t i t u t i o n  a s  
a  m a jo r  o n e .
One o f  t h e  m o st f r e q u e n t l y  o b s e rv e d  phoneme 
s u b s t i t u t i o n s  i n  t h i s  s t u d y ,  / a /  f o r  / £ / ,  i s  i n  a g re e m e n t
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w i t h  Owens, T a l b o t t ,  and S c h u b e r t ' s  (£9) d a t a  w hich  was 
o b t a i n e d  from  h e a r i n g - i m p a i r e d  s u b j e c t s .  I t  was a l s o  t h e  
m ost o f t e n  o b s e rv e d  s u b s t i t u t i o n  in  t h e  P e d e rso n  ( ^ l ) s t u d y .  
T h is  s u b s t i t u t i o n ,  h o w e v e r ,  i s  n o t  n o te d  f r e q u e n t l y  i n  o t h e r  
w o rk s ,
Oyer and Doudna ( ^ )  n o te d  t h a t  t h e  / I /  f o r  / £ /  and 
/<?/ f o r  / I /  s u b s t i t u t i o n s  o c c u r r e d  f r e q u e n t l y .  T h is  p a r t i a l l y  
a g r e e s  w i th  t h e  p r e s e n t  s tu d y  in  t h a t  t h e  / £ /  f o r  / I /  
s u b s t i t u t i o n  was t h e  m ost f r e q u e n t  o f  an y  s i n g l e  e r r o r  
s u b s t i t u t i o n .  The / I /  f o r  / £ /  s u b s t i t u t i o n ,  on th e  o t h e r  
h a n d ,  o c c u r r e d  o n ly  r a r e l y .
D is c u s s io n
T h ere  i s  p a r t i a l  a g re e m e n t  b e tw e e n  t h e  o v e r a l l  
h e i r a r c h y  o f  p h o n e m e - g ro u p - e r ro r  f r e q u e n c y  f o r  th e  i n i t i a l -  
c o n s o n a n t  and f i n a l - c o n s o n a n t  s u b t e s t s  and p h o n e m e -e r ro r  
f r e q u e n c y  f o r  t h e  m e d ia l -v o w e l  s u b t e s t  o b s e rv e d  b e tw een  t h e  
p r e s e n t  s tu d y  and e a r l i e r  i n v e s t i g a t i o n s .  The la c k  o f  p e r f e c t  
a g re e m e n t  may be  d u e ,  i n  p a r t ,  t o  t h e  f a c t  t h a t  t h e  v a r i o u s  
s t u d i e s  d id  n o t  i n v e s t i g a t e  a l l  o f  t h e  same c o n s o n a n t  and 
vow el g roups  i n v e s t i g a t e d  by  t h e  p r e s e n t  s t u d y .  However, a  
m a jo r  f a c t o r  m u s t  be  t h e  n a t u r e  o f  t h e  s u b j e c t s  used  in  t h i s  
s t u d y .  Most o f  t h e  s t u d i e s  re v ie w e d  used  n o r m a l - h e a r in g  
s u b j e c t s .  O th e r  s t u d i e s  u se d  s u b j e c t s  w i t h  h e a r i n g  im p a i r ­
m en ts  o f  v a r i o u s  t y p e s .  I n  v iew  of t h e s e  d i f f e r e n c e s  in  
s u b j e c t s ,  t h e  s i m i l a r i t i e s  i n  t h e  e r r o r  p a t t e r n s  a p p e a r  
somewhat r e m a rk a b le .
116
When t h e  e r r o r  p a t t e r n s  w i t h i n  t h e  o v e r a l l  phoneme 
g ro u p in g s  a r e  a n a l y z e d ,  s u b s t a n t i a l  a g r e e m e n t  b e tw e e n  th e  
p r e s e n t  s tu d y  and  p r e v i o u s  i n v e s t i g a t i o n s  i s  i n  e v id e n c e .
As m ig h t  b e  e x p e c t e d ,  t h e r e  i s  a  t e n d e n c y  f o r  more e r r o r -  
p a t t e r n  a g re e m e n ts  b e tw e e n  t h o s e  few s t u d i e s  w h ich  u sed  
h e a r i n g - i m p a i r e d  s u b j e c t s  and  t h e  p r e s e n t  s t u d y  th a n  be tw een  
t h e  l a r g e r  number o f  s t u d i e s  w h ich  u s e d  o n l y  n o r m a l - h e a r in g  
s u b j e c t s  and  t h e  p r e s e n t  s tu d y .
The e r r o r - p a t t e r n  a g re e m e n t  b e tw e e n  p r e v i o u s  s t u d i e s  
w h ich  u s e d  n o r m a l - h e a r i n g  s u b j e c t s  and  t h e  p r e s e n t  s t u d y ,  
n e v e r t h e l e s s ,  i s  v e r y  g o o d .  T h e re  a r e  o n l y  t h r e e  o u t s t a n d i n g  
e r r o r - p a t t e r n  d i s a g r e e m e n t s  ( o u t  o f  30 c o m p a r i s o n s )  be tw een  
t h o s e  p r e v io u s  s t u d i e s  t h a t  u se d  n o r m a l - h e a r i n g  s u b j e c t s  and 
t h e  p r e s e n t  s tu d y  f o r  b o t h  c o n s o n a n t  and  v o w e l  e r r o r  p a t t e r n s .  
T hese  t h r e e  d i s a g r e m e n t s  o c c u r re d  i n  t h e  P e d e r s o n  (5 1 )  s tu d y ,  
P e d e rso n  r e p o r t e d  t h a t  t h e  f o l l o w i n g  s u b s t i t u t i o n s  o c c u r r e d  
f r e q u e n t l y  in  h i s  s t u d y  o f  n o r m a l - h e a r in g  s u b j e c t s ;  / g /  f o r  
/ b / ,  / u /  f o r  / i / ,  a n d  / i /  f o r  / u / .  T h e se  s u b s t i t u t i o n s  
o c c u r r e d  o n ly  r a r e l y  i n  t h e  p r e s e n t  s t u d y .  T h e re  i s  o n ly  
one o u t s t a n d i n g  e r r o r  d i s a g r e e m e n t  ( o u t  o f  15 c o m p a r iso n s )  
b e tw e e n  t h e  p r e s e n t  s t u d y  and  p r e v io u s  s t u d i e s  in  w h ich  o n ly  
h e a r i n g - i m p a i r e d  s u b j e c t s  w ere  u s e d .  O yer a n d  Doudna (50) 
n o te d  t h a t  t h e  / I /  f o r  / £ /  s u b s t i t u t i o n  o c c u r r e d  f r e q u e n t l y  
i n  t h e i r  s t u d y  o f  h e a r i n g - i m p a i r e d  s u b j e c t s .  The p r e s e n t  
i n v e s t i g a t o r  fo u n d  t h a t  t h i s  s u b s t i t u t i o n  o c c u r r e d  o n ly  r a r e l y .
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The good a g re e m e n t  f o r  e r r o r - p a t t e r n  a n a l y s e s  be tw een  
p r e v i o u s  s t u d i e s  w h ic h  u s e d  n o r m a l - h e a r i n g  s u b j e c t s  and t h e  
p r e s e n t  s t u d y  s u g g e s t s  t h a t  s e v e r e l y  h e a r i n g - i m p a i r e d  s u b j e c t s  
an d  n o r m a l - h e a r i n g  s u b j e c t s  l i s t e n i n g  i n  n o i s e  p ro d u c e  e r r o r  
p a t t e r n s  t h a t  a r e  l a r g e l y *  th o u g h  n o t  p e r f e c t l y *  i d e n t i c a l .  
C o m m o n a l i t ie s  o f  t h e  i n p u t  s i g n a l  a n d / o r  o f  t h e  r e c e p t o r  
m echanism  a r e  a p p a r e n t l y  s u f f i c i e n t  t o  o v e r r i d e *  f o r  th e  m ost 
p a r t*  t h e  d i f f e r e n c e s  p ro d u c e d  b y  a s e v e r e  h e a r i n g  im p a irm e n t ;  
o r  p e rh a p s*  t o  a  l a r g e  e x t e n t  * a  s e v e r e  h e a r i n g  im p a irm en t 
h a s  an  e f f e c t  on t h e  i n p u t  s i g n a l  ( c o n s o n a n t  and  vow el 
phonem es) t h a t  i s  s im i l a r *  a t  l e a s t  i n  t h i s  r e g a rd *  t o  t h a t  
p ro d u c e d  b y  a  t h e r m a l  n o i s e .
T he e x c e l l e n t  e r r o r - p a t t e r n  a g re e m e n t  b e tw e e n  p r e v io u s  
s t u d i e s  w h ic h  u s e d  o n ly  h e a r i n g - i m p a i r e d  s u b j e c t s  and  th e  
p r e s e n t  s t u d y  s u g g e s t s  t h a t  t h e  e r r o r  p a t t e r n s  p rod u ced  by 
h e a r i n g - i m p a i r e d  s u b j e c t s  do h a v e  some few  c o m m o n a l i t ie s  
w h ich  d i f f e r e n t i a t e  them  from  t h o s e  p ro d u c e d  b y  n o r m a l - h e a r in g  
s u b j e c t s .  A t t h e  p r e s e n t  tim e* how ever* t h e s e  a r e  l i t t l e  
m ore t h a n  s u g g e s t i o n s  f o r  f u r t h e r  r e s e a r c h  i n t o  t h e  n a t u r e  o f  
t h e  e f f e c t  o f  a  s e v e r e  h e a r i n g  im p a irm e n t  on t h e  p e r c e p t i o n  
o f  s p e e c h  s i g n a l s .
P r e v i o u s  a t t e m p t s  t o  e v a l u a t e  a u d i t o r y - s p e e c h -  
d i s c r i m i n a t i o n  a b i l i t y  a n a l y t i c a l l y  u t i l i z i n g  o p e n - r e s p o n s e  
t e s t s  (PB-word l i s t s )  h a v e  b e e n  u n s u c c e s s f u l  (8* ^ *  5 7 ) .  
E r r o r - p a t t e r n  m a t r i c e s  o b t a i n e d  i n  t h e  p r e s e n t  s t u d y  demon­
s t r a t e  t h a t  t h e  c l o s e d - r e s p o n s e - s e t - t e s t  p a ra d ig m  (UOST 4 6 )
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c a n  b e  u s e d  s u c c e s s f u l l y  t o  e v a l u a t e  a u d i t o r y - s o e e c h -  
d i s c r l m i n a t i o n  a b i l i t y  a n a l y t i c a l l y ,  a t  l e a s t  on a  g ro u p  
b a s i s .  T hese  r e s u l t s  a l s o  d e m o n s t r a t e  t h a t  t h e  t y p e s  o f  
phoneme e r r o r s  p ro d u c e d  b y  a g ro u p  o f  h e a r i n g - i m p a i r e d  
s u b j e c t s  o c c u r  i n  r e a s o n a b l y  c o n s i s t e n t  p a t t e r n s  w h ic h  a r e  
l a r g e l y  c o n s i s t e n t  w i t h  t h e  p a t t e r n s  p ro d u c e d  by  n o rm a l-  
h e a r i n g  s u b j e c t s  l i s t e n i n g  i n  n o i s e .  T h e re  a r e ,  h o w ev er ,  
some f e a t u r e s  u n iq u e  t o  t h o s e  p a t t e r n s  p ro d u ced  b y  s e v e r e l y  
h e a r i n g - i m p a i r e d  s u b j e c t s .
CHAPTER V
SUMMARY
Many o f  t h e  a u d i t o r y - s p e e c h - d i s c r i m i n a t i o n  t e s t s  
u se d  to d a y  in  c l i n i c a 1 - h e a r i n g  e v a l u a t i o n s  a r e  b a s e d  on t e s t  
p a ra d ig m s  t h a t  w e re  o r i g i n a l l y  d e s ig n e d  f o r  t e s t i n g  communi­
c a t i o n  s y s t e m s .  T h e se  c l i n i c a l  t e s t s  h av e  g e n e r a l l y  t a k e n  
t h e  fo rm  o f  m o n o s y l l a b i c ,  " p h o n e t i c a l l y  b a la n c e d "  (PB), 
m e a n in g fu l  word t e s t  i te m  t e s t s .  The p h o n e t i c  c o n t e n t  o f  
t h e  l i s t s  i s  o s t e n s i b l y  r e p r e s e n t a t i v e  o f  t h e  s t a t i s t i c a l  
o c c u r r e n c e  o f  t h e  p h o n e t i c  o r  phonem ic  e le m e n ts  w i t h i n  t h e  
p a r e n t  l a n g u a g e .  The PB-w ord  l i s t s  p r o v id e  a n u m e r ic a l  
m easu rem en t o f  t h e  s u b j e c t ' s  o v e r a l l  s p e e c h - d i s c r i m i n a t i o n  
a b i l i t y .  A t te m p ts  t o  e v a l u a t e  s p e e c h  d i s c r i m i n a t i o n  
a n a l y t i c a l l y  w i t h  t h e  PB-word l i s t s  h a v e  a l s o  b e e n  made b u t  
h a v e  n o t  p ro v e n  s u c c e s s f u l .
R e s e a r c h e r s  c o n c e rn e d  a b o u t  t h e  need  f o r  b e t t e r  t e s t s  
t o  m easu re  a u d i t o r y - s p e e c h - d i s c r i m i n a t i o n  a b i l i t y  o f  b o th  
n o rm a l and  h e a r i n g - i m p a i r e d  l i s t e n e r s  h a v e  d e v e lo p e d  some new 
t e s t  p a r a d ig m s .  The m ost r e c e n t  o f  t h e s e  e f f o r t s  h a s  b e e n  
d i r e c t e d  to w ard  t h e  d ev e lo p m en t o f  a  f o rm a t  w h ich  l i m i t s  t h e  
r e s p o n s e  a l t e r n a t i v e s  a v a i l a b l e  t o  a  s u b j e c t  (a c l o s e d - r e s p o n s e
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s e t ) .  T h e se  r e s p o n s e  a l t e r n a t i v e s  a r e  s e l e c t e d  w i th o u t  r e g a r d  
t o  p h o n e t i c  o r  phonem ic  b a l a n c e .  R a t h e r ,  t h e y  a r e  s e l e c t e d  on 
t h e  b a s i s  o f  s u c h  c r i t e r i a  a s  v a r y i n g  t h e  s p e e c h  sound ( th e  
t e s t  phoneme) i n  o n l y  one phoneme p o s i t i o n  a c r o s s  a s e t  o f  
CVC w o rd s .  The num ber o f  a r t i c u l a t o r y - c l a s s i f i c a t i o n  p a r a ­
m e te r s  v a r i e d  w i t h i n  a  t e s t  s e t  may b e  c o n t r o l l e d  in  t h i s  
p a ra d ig m ; f o r  e x a m p le ,  o n ly  t h e  p l a c e  o f  a r t i c u l a t o r y  
p r o d u c t io n  o f  t h e  t e s t  phonemes may b e  v a r i e d  w i t h i n  t h e  s e t .  
T h e re  i s  a n  u n f u l f i l l e d  need f o r  an a u d i t o r y - s p e e c h -  
d i s c r i m i n a t i o n  t e s t  s p e c i f i c a l l v  d e s ig n e d  f o r  u s e  w i th  t h e  
s e v e r e l y  h e a r i n g - i m p a i r e d  p o p u l a t i o n .  When commonly u se d  
a u d i t o r y - s p e e c h - d i s c r i m i n a t i o n  t e s t s  a r e  a d m in i s t e r e d  t o  
members o f  t h i s  h e a r i n g - i m p a i r e d  p o p u l a t i o n ,  t h e  r e s u l t s  a r e  
u s u a l l y  s o  p o o r  a s  t o  i n d i c a t e  o n ly  t h a t  t h e  p e r s o n  h a s  a  
s e v e r e  h e a r i n g  l o s s ,  a  f i n d i n g  w h ich  may be an  o v e r s i m p l i ­
f i c a t i o n  o f  h i s  s t a t u s .
The p u rp o s e  o f  t h e  p r e s e n t  i n v e s t i g a t i o n  was t o  
c o n t r i b u t e  n eed ed  i n f o r m a t i o n  a b o u t  t h e  p e r fo rm a n c e  o f  
s e v e r e l y  h e a r i n g - i m p a i r e d  c h i l d r e n  on a c l o s e d - r e s p o n s e - s e t  
t e s t  c a l l e d  t h e  U n i v e r s i t y  o f  Oklahoma Speech T e s t  46 (UOST 4 6 ) ,  
UOST #6 i s  a  c l o s e d - r e s p o n s e  s e t ,  m o n o s y l l a b ic  w ord, a u d i t o r y -  
s p e e c h - d i s c r i m i n a t i o n  t e s t  c o n s i s t i n g  o f  t h r e e  in d e p e n d e n t  
s u b t e s t s .  T h e se  s u b t e s t s  i n c l u d e  an 8 0 - i te m  i n i t i a l - c o n s o n a n t  
s u b t e s t ,  an  8 0 - i t e m  f i n a l - c o n s o n a n t  s u b t e s t ,  and  a 6 4 - i t e m  
m e d ia 1 -v o w e l  s u b t e s t .
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T h is  c l o s e d - r e s p o n s e  s e t  a u d i t o r y - s p e e c h - d i s c r i m i ­
n a t i o n  t e s t  was p r e s e n t e d  t o  23 s e v e r e l y  h e a r i n g - i m p a i r e d  
s u b j e c t s  (12 m a le s  an d  11 f e m a le s )  b e tw e e n  t h e  a g e s  o f  9 
y e a r s  3 m on ths  and  16 y e a r s  6 m o n th s .  T h e i r  p u r e - t o n e  
a v e r a g e s  f o r  t h e  e x p e r im e n ta l  e a r  ra n g e d  f rom  60 t o  110+ dB 
w i t h  a mean o f  a b o u t  88 ,5  dB, The d a t a  o b t a i n e d  fro m  t h e  
p e r fo rm a n c e  o f  t h e s e  s u b j e c t s  on UORT #6 w ere  com pared t o  
o t h e r  t e s t s  o f  h e a r i n g  f u n c t i o n  p e r fo rm e d  in  t h i s  s tu d y  
(CID W-22 t e s t ,  p u r e - t o n e  a v e r a g e ,  and s p e e c h - r e c e o t i o n  
t h r e s h o l d ) .  The d a t a  w ere  a l s o  com pared w i t h  s u c h  c h a r a c ­
t e r i s t i c s  o f  t h e  c h i l d r e n  a s  c h r o n o l o g i c a l  a g e ,  I . Q .  ( p e r f o r ­
mance s e c t i o n  o f  t h e  W e c h s le r  I n t e l l i g e n c e  S c a l e  f o r  C h i ld r e n ,  
W . I . S . C . ) ,  I .Q .  (Lei t e r  I n t e r n a t i o n a l  P e r fo rm a n c e  S c a l e ) ,  
e x i s t i n g  a u d i o m e t r i c  d a t a ,  a c h ie v e m e n t  t e s t  d a t a  ( C a l i f o r n i a  
A c h iev em en t T e s t ) ,  and  t e a c h e r  e v a l u a t i o n s  o f  e a c h  c h i l d ' s  
" s p e e c h  p r o d u c t i o n , "  " a u d i t o r y  sp e e c h  u n d e r s t a n d i n g , "  
" l i p r e a d i n g , "  " o v e r a l l  u n d e r s t a n d i n g , "  and  " r e c e o t i v e  
p ro b le m s o t h e r  t h a n  h e a r i n g . "  T hese  r e s u l t s  a r e  r e p o r t e d  
u n d e r  Q u a n t i t a t i v e  A n a ly s e s .  D ata  o b t a i n e d  f ro m  s u b j e c t s '  
p e r fo rm a n c e  on UOST #6 a r e  a l s o  p r e s e n t e d  i n  e r r o r - m a t r i x  
form  and a r e  r e p o r t e d  u n d e r  Q u a l i t a t i v e  A n a l y s e s .  The 
f o l l o w i n g  r e l a t i o n s h i p s  a r e  i n d i c a t e d .
Q u a n t i t a t i v e  A n a ly s e s
None o f  t h e  23 s u b j e c t s  u se d  i n  t h i s  s t u d y  had  been  
s u c c e s s f u l l y  t e s t e d  p r i o r  t o  t h i s  i n v e s t i g a t i o n  u s i n g  t h e  
W-22 t e s t ,  p re su m a b ly  b e c a u s e  t h e  c l i n i c i a n  t h o u g h t  t h e  t e s t
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w as t o o  d i f f i c u l t  o r  t h a t  i t  was i n a p p r o p r i a t e .  O n ly  n in e  
o f  t h e  23 s u b j e c t s  p ro d u c e d  s u p r a - 0  p e r c e n t  W-22 t e s t  s c o r e s  
i n  t h e  p r e s e n t  s t u d y .  The W-22 s c o r e s  f o r  t h e s e  n i n e  s u b j e c t s  
a r e  v e r y  low , r a n g i n g  fro m  12 t o  36 p e r c e n t .  The 0 p e r c e n t  
W-22 s c o r e s  on 14 c h i l d r e n  and  t h e  v e r y  low W-22 t e s t  s c o r e s  
o b t a i n e d  f ro m  t h e  o t h e r s  t e s t i f y  t o  t h e  i n a p p r o o r i a t e n e s s  o f  
t h e  W-22 t e s t  f o r  t h i s  h e a r i n g - i m p a i r e d  c o p u l a t i o n ,
Spearm an r a n k  o r d e r  c o r r e l a t i o n  c o e f f i c i e n t s  i n d i c a t e d  
t h e  f o l l o w i n g :
1 ,  T h e re  i s  no  r e l a t i o n s h i p  b e tw e e n  t h e  o e r fo rm a n c e  
o f  t h e s e  s u b j e c t s  on t h e  tw o  s p e e c h - d i s c r i m i n a t i o n  
t e s t s  (UOST #6 and  W-22 t e s t )  and  t h e  f o l l o w i n g  
d a t a :  ( a )  s u b j e c t s '  c h r o n o l o g i c a l  a g e s ,  (b)
s u b j e c t s '  I , Q .  s c o r e s  ( d e te r m in e d  b y  t h e  L e i t e r
o r  t h e  p e r fo r m a n c e  s e c t i o n  o f  t h e  W , I , s , C . ) ,
( c )  s u b j e c t s '  l i p r e a d i n g  a b i l i t y  (d e te rm in e d  by  
t e a c h e r  e v a l u a t i o n ) ,  and  (d ) s u b j e c t s '  r e c e p t i v e  
p ro b le m s  o t h e r  t h a n  h e a r i n g  ( d e te rm in e d  by  t e a c h e r  
e v a l u a t i o n ) .  T h ese  f i n d i n g s  s u g g e s t  a n  in d e o e n d e n c e  
o f  a u d i t o r y - s p e e c h - d i s c r i m i n a t i o n  a b i l i t y  a s  
m easu red  by  e i t h e r  t e s t  f rom  f a c t o r s  s u c h  a s  I , Q , ,  
a g e ,  e t c .  T h is  w ould  a p p e a r  t o  b e  a  f a v o r a b l e  
c h a r a c t e r i s t i c  i n  an  a u d i t o r y - s p e e c h - d i s c r i m i n a t i o n  
t e s t ,
2 ,  The p e r fo r m a n c e  o f  t h e s e  s u b j e c t s  on UOST #6 i s  
s t r o n g l y  r e l a t e d  t o  t h e i r  p e r fo rm a n c e  on t e s t s  o f
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a u d i t o r y  s e n s i t i v i t y  ( p u r e - t o n e  a v e r a g e  and  s o e e c h -  
r e c e p t i o n  t h r e s h o l d ) .  The r e s u l t s  o f  t h e  W-22 
t e s t  d o  n o t  show s u c h  a  r e l a t i o n s h i p  t o  t h e  p u r e -  
t o n e - a v e r a g e  o r  t h e  s p e e c h - r e c e p t i o n - t h r e s h o l d  
r e s u l t s ,
3 ,  The p e r fo rm a n c e  o f  t h e s e  s u b j e c t s  on UOPT #6 i s  
r e l a t e d  t o  t e a c h e r - e v a l u a t e d  " a u d i t o r y  sp e e c h  
u n d e r s t a n d i n g "  and t e a c h e r - é v a l u a t e d  " o v e r a l l  
u n d e r s t a n d i n g "  r e s u l t s .  T h i s  s u g g e s t s  t h a t  t h e  
c l o s e d - r e s p o n s e - s e t  t e s t  (UOST # 6 )  i s  a f a i r  
p r e d i c t o r  o f  a u d i t o r y - s p e e c h - u n d e r s t a n d i n g  a b i l i t y  
and o v e r a l l - u n d e r s t a n d i n g  a b i l i t y  f o r  a  g ro u p  o f  
s e v e r e l y  h e a r i n g - i m p a i r e d  s u b j e c t s .  The c o r r e ­
l a t i o n s  b e tw e e n  a u d i t o r y  s p e e c h  d i s c r i m i n a t i o n  a s  
m easu red  b y  t h e  W-22 t e s t  and  t h e s e  two t e a c h e r -  
e v a l u a t e d  c h a r a c t e r i s t i c s  a r e  a p p r o x i m a te ly  t h e  
same s i z e  b u t  a r e  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .
I t  d o e s  n o t  a p p e a r  u n r e a s o n a b l e ,  h o w ever ,  t o  
c o n c lu d e  t h a t  a  l a r g e r  N s i z e  w ould  r e v e a l  a 
s i g n i f i c a n t  r e l a t i o n s h i p  h e r e  a l s o .
4 ,  The p e r fo rm a n c e  o f  t h e s e  s u b j e c t s  on e a c h  o f  t h e  
t h r e e  UOST #6 s u b t e s t s  i s  s t r o n g l y  r e l a t e d  and 
s u g g e s t s  some d e g r e e  o f  r e l i a b i l i t y  f o r  t h e  t e s t  
a s  a  w h o le  and  i n t e r c h a n g e a b i l i t y  o f  i t s  s u b t e s t s .
5 ,  T e a c h e r s  o f  t h i s  g ro u p  o f  h e a r i n g - i m p a i r e d  
s u b j e c t s  a p p e a r  a b l e  t o  r a n k  them  w i t h  g r e a t
124
c o n s i s t e n c y  i n  t h e  v a r i o u s  c a t e g o r i e s  ( s p e e c h  
p r o d u c t i o n ,  a u d i t o r y  s p e e c h  u n d e r s t a n d i n g ,  
l i p r e a d i n g ,  o v e r a l l  u n d e r s t a n d i n g ,  and  r e c e p t i v e  
p ro b le m s  o t h e r  t h a n  h e a r i n g ) .
T h o se  s u b j e c t s  who c h o s e  a  m o s t - u n d e r s t a n d a b l e -  
l i s t e n i n g  l e v e l  (MULL) o f  a p p r o x i m a te ly  90 dB HL (ANSI 1969 
Norms) d i d  n o t  p e r f o r m  ab o v e  0 p e r c e n t  on t h e  W-22 t e s t .
These same s u b j e c t s  a l s o  g e n e r a l l y  p e r fo rm e d  a t  o r  n e a r  
c h an ce  p e r fo rm a n c e  l e v e l  on e a c h  o f  t h e  UOST #6 s u b t e s t s .
I n  c o n c l u s i o n ,  t h e  c l o s e d - r e s p o n s e - s e t - t e s t  p a ra d ig m , 
a s  a t e s t  f o rm a t  f o r  a n  a u d i t o r y - s p e e c h - d i s c r i m i n a t i o n  t e s t ,  
a p p e a r s  m o s t  a p p r o p r i a t e  f o r  u s e  w i t h  s e v e r e l y  h e a r i n g -  
im p a ire d  s u b j e c t s  w hose  l e v e l  o f  p e r fo rm a n c e  i s  v e r y  low 
(b u t  n o t  0%) on t h e  W-22 t e s t .  P e rfo rm an ce  s c o r e s  f o r  t h e s e  
s u b j e c t s  on t h e  c l o s e d - r e s p o n s e - s e t - t e s t  p a ra d ig m  (UOST # 6 )  
o c c u r re d  o v e r  a b r o a d e r  r a n g e  o f  v a l u e s  t h a n  d id  t h e i r  s c o r e s  
on t h e  W-22 t e s t .  The UOST #6 s c o r e s  a r e  h i g h l y  c o r r e l a t e d  
t o  d a t a  d e p e n d e n t  upon  h e a r i n g  f u n c t i o n ,  w h e re a s  t h e  W-22 
t e s t  s c o r e s  a r e  n o t  s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  o t h e r  t e s t s  
and e v a l u a t i o n s  o f  h e a r i n g  f u n c t i o n  f o r  t h i s  g ro u p  o f  s u b j e c t s ,
Q u a l i t a t i v e  A n a ly s e s  
The phoneme g ro u p s  w i t h i n  t h e  i n i t i a l - c o n s o n a n t  and 
f i n a l - c o n s o n a n t  s u b t e s t s  a r e  l i s t e d  i n  o r d e r  a c c o r d i n g  t o  t h e  
h i g h e s t  r e s p o n s e - e r r o r  f r e g u e n c y .  The p re d o m in a n t  phoneme 
r e s p o n s e  e r r o r s  ( s u b s t i t u t i o n s ,  a d d i t i o n s ,  and  o m i s s i o n s )  a r e
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a l s o  l i s t e d  i n  o r d e r  u n d e r  e a c h  phoneme g ro u p  a c c o r d i n g  t o  
t h e  h i g h e s t  f r e q u e n c y  o f  o c c u r r e n c e ,
I n i t i a l - C o n s o n a n t  S u b t e s t
1 , V o i c e l e s s - F r i c a t i v e
/ 9 /  f o r  / f /  s u b s t i t u t i o n
2 , V o i c e d - P l o s i v e
/ d /  f o r  / g /  s u b s t i t u t i o n
3 , V o i c e d - F r i c a t i v e  
/ v /  f o r  / - /  a d d i t i o n  
/ ^ /  f o r  / v /  s u b s t i t u t i o n
4 ,  V o i c e l e s s - P l o s i v e
/ k /  f o r  / p /  s u b s t i t u t i o n
5 ,  A f f r i c a t i v e - B l e n d
/ ^ /  f o r  / t ^ /  s u b s t i t u t i o n
F in a l - C o n s o n a n t  S u b t e s t
1 . V o i c e d - P l o s i v e
/ b /  f o r  / g /  s u b s t i t u t i o n  
/ d /  f o r  / g /  s u b s t i t u t i o n
2 .  V o i c e l e s s - F r i c a t i v e
/Q /  f o r  / f /  s u b s t i t u t i o n
(R esp o n se  e r r o r s  w i t h i n  t h e  above  two phoneme 
g ro u p s  o c c u r r e d  w i t h  t h e  same t o t a l  f r e q u e n c y , )
3 .  V o i c e d - F r i c a t i v e  
/ - /  f o r  / v /  o m is s io n  
/ - /  f o r  / ^ /  o m is s io n
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4 , A f f r i c a t i v e - B l e n d
/ t j /  f o r  / ^ /  s u b s t i t u t i o n
5 ,  V o i c e l e s s - P l o s i v e
/ t /  f o r  / k /  s u b s t i t u t i o n
M ed ia l-V ow el S u b t e s t  
The p re d o m in a n t  p h o n e m e -re sp o n se  e r r o r s  ( s u b s t i t u ­
t i o n s )  w i t h i n  t h e  m e d ia l -v o w e l  s u b t e s t  a r e  l i s t e d  i n  o r d e r  
a c c o r d i n g  t o  f r e q u e n c y  o f  o c c u r r e n c e  a s  f o l l o w s :
/ £ /  f o r  / I /  / £ /  f o r  / i /
/ / /  f o r  / £ /  / a s /  f o r  / ! /
/£ , /  f o r  / e /  / i /  f o r  / I /
/ / /  f o r  / a s /  / i /  f o r  / e /
/ o /  f o r  / u /  / I /  f o r  / o /
T h e re  i s  p a r t i a l  a g re e m e n t  b e tw e e n  t h e  o r e s e n t  s tu d y  
and p r e v i o u s  s t u d i e s  f o r  t h e  p h o n e m e - e r r o r - o a t t e r n  a n a l y s e s  
f o r  e a c h  o f  t h e  UOST f#6 s u b t e s t s .  T h a t  d i s a g r e e m e n t s  s h o u ld  
o c c u r  do es  n o t  seem  s u r p r i s i n g  due t o  t h e  f a c t  t h a t  many o f  
t h e s e  p r e v i o u s  s t u d i e s  u s e d  n o r m a l - h e a r in g  s u b j e c t s  o r  s u b j e c t s  
w i t h  much l e s s  o f  a  h e a r i n g  im p a irm e n t  t h a n  t h o s e  u s e d  i n  t h i s  
s t u d y .  The e r r o r - p a t t e r n  a g re e m e n t  i s ,  i n  f a c t ,  q u i t e  good 
b e tw e e n  t h e  p r e s e n t  s tu d y  and  t h o s e  s t u d i e s  w h ic h  u se d  n o rm a l-  
h e a r i n g  s u b j e c t s ,  a n d  t h e  a g re e m e n t  i s  v e r y  good b e tw e e n  t h e  
p r e s e n t  s t u d y  a n d  t h o s e  t h a t  used  o n ly  h e a r i n g - i m p a i r e d  s u b j e c t s ,  
I t  a p p e a r s  t h a t  s e v e r e l y  h e a r i n g - i m o a i r e d  s u b j e c t s  and 
n o r m a l - h e a r i n g  s u b j e c t s  l i s t e n i n g  i n  n o i s e  o ro d u c e  e r r o r  
p a t t e r n s  t h a t  a r e  l a r g e l y ,  a l t h o u g h  n o t  p e r f e c t l y ,  i d e n t i c a l .
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P e rh a p s  t h e  c h a r a c t e r i s t i c s  o f  t h e  i n n u t  s i g n a l  a n d / o r  o f  t h e  
r e c e p t o r  m echan ism  a r e  s u f f i c i e n t l y  o re d o m in a n t  t o  o v e r r i d e ,  
f o r  t h e  m ost p a r t ,  t h e  e f f e c t  p ro d u ced  by a s e v e r e  h e a r i n g  
im p a i rm e n t ;  o r ,  p e r h a p s ,  t o  a  l a r g e  e x t e n t ,  t h e r m a l  n o i s e  
h a s  an  e f f e c t  on t h e  i n p u t  s i g n a l  ( c o n s o n a n t  and  vow el 
phonem es) t h a t  i s  s i m i l a r  t o  t h a t  o ro d u ced  b y  a h e a r i n g  
im p a i rm e n t .
The e r r o r - p a t t e r n  m a t r i c e s  o b t a i n e d  i n  t h e  p r e s e n t  
s t u d y  i n d i c a t e  t h a t  a  c l o s e d - r e s p o n s e - s e t - t e s t  p a ra d ig m  
(UOST !#6 ) c a n  s u c c e s s f u l l y  d e m o n s t r a t e  a u d i t o r y - s n e e c h -  
d i s c r i m i n a t i o n - e r r o r  p a t t e r n s  on a s u b j e c t - g r o u p  b a s i s .
The s tu d y  a l s o  d e m o n s t r a t e d  t h a t  t h e  t y p e s  o f  ohoneme e r r o r s  
o ro d u c e d  b y  a g ro u p  o f  h e a r i n g - i m p a i r e d  s u b j e c t s  a r e  l a r g e l y  
c o n s i s t e n t  w i t h  t h e  e r r o r s  p ro d u ced  b y  n o r m a l - h e a r i n g  
s u b j e c t s  l i s t e n i n g  in  n o i s e  b u t  have  some few  f e a t u r e s  
u n iq u e  t o  t h o s e  p a t t e r n s  p ro d u ced  o n ly  by  t h e  s e v e r e l y  
h e a r i n g - i m p a i r e d .
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A p p en d ix  A 
RESEARCH PROJECT CONSENT
S u b j e c t ' s  Name:
A d d re s s  :
A ge:
S c h o o l :
P a r e n t s *  Name:
I  c o n s e n t  t o  a l lo w  my c h i l d  t o  p a r t i c i p a t e  in  a  r e s e a r c h  
p r o j e c t  b e i n g  c o n d u c te d  a t  t h e  U n i v e r s i t y  o f  Oklahoma Speech 
a n d  H e a r in g  C e n te r ,  I  u n d e r s t a n d  t h a t  my c h i l d ' s  s e r v i c e s  
a r e  b e i n g  u se d  e n t i r e l y  f o r  r e s e a r c h  p u r p o s e s  and n o t  f o r  
t h e  im m e d ia te  p e r s o n a l  b e n e f i t  o f  my c h i l d .  The p u r p o s e s  o f  
t h e  e x p e r im e n t  and t h e  p r o c e d u r e s  t h a t  my c h i l d  w i l l  t a k e  
p a r t  i n  h a v e  been  e x p l a i n e d  t o  me f u l l y ,  and I  v o l u n t a r i l y  
a g r e e  t o  a l l o w  my c h i l d  t o  p a r t i c i p a t e  i n  th em .
D a te
P a r e n t ' s  S i g n a t u r e
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A p p en d ix  B
NURSERY RHYME USED FOR FINDING 
MOST-UNDERSTANDABLE-LISTENING LEVEL
B a - a ,  B a -a ,  B la c k  s h e e p ,  h a v e  you  a n y  w ool?
Y es ,  s i r ,  y e s ,  s i r ,  t h r e e  b a g s  f u l l :
One f o r  my m a s t e r ,  o n e  f o r  my dame.
And o n e  f o r  t h e  l i t t l e  boy  t h a t  l i v e s  i n  o u r  l a n e ,
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SPONDEE WORD LIST SCRAMBLING
1. AIRPIANE 2 5 . SNOWMAN 4 9 . TOOTHBRUSH 73 . BATHTUB
2 . TOOTHBRUSH 2 6 . TOOTHBRUSH 5 0 . SANDBOX 74 . SAILBOAT
3 . SAILBOAT 2 7 . HIGHCHAIR 5 1 . SAILBOAT 7 5 . SAIIBOAT
4 . TOOTHBRUSH 2 8 . WRISTWATCH 5 2 . ICECREAM 76. ICECREAM
5 . CUPCAKE 2 9 . CUPCAKE 5 3 . ICECREAM 77 . HIGHCHAIR
6 . HK3ÎCHAIR 3 0 . SAILBOAT 5 4 . CUPCAKE 78 . SNOWMAN
7 . BATHTUB 3 1 . HIGHCHAIR 5 5 . BATHTUB 79 . SNOWMAN
8. SNOWMAN 3 2 . BATHTUB 5 6 . WRISTTVATCH 80. HIGHCHAIR
9 . CUPCAKE 3 3 . TOOTHBRUSH 5 7 . BATHTUB 81. ICECREAM
10. HIGHCHAIR 3 4 . SNOWMAN 5 8 . AIRPLANE 82. ICECREAM
11. TOOTHBRUSH 3 5 . BATHTUB 5 9 . AIRPIANE 83. TOOTHBRUSH
12 . ICECREAM 3 6 . SNOWMAN 6 0 . SNOWMAN 84. ICECREAM
13. COWBOY 3 7 . SNŒVMAN 6 1 . SNOWMAN 85. TOOTHBRUSH
1 4 . SNOWMAN 3 8 . SANDBOX 6 2 . SANDBOX 86. SNOWMAN
15 . FIRETRUCK 3 9 . BATHTUB 6 3 . BATHTUB 87. SAILBOAT
16 . SNOWMAN 4 0 . AIRPLANE 6 4 . TOOTHBRUSH 88. CUPCAKE
17 . ICECREAM 4 1 . SANDBOX 6 5 . COWBOY 89. CUPCAKE
18 . HIGHCHAIR 4 2 . CUPCAKE 6 6 . TOOTHBRUSH 90. BATHTUB
19 . CUPCAKE 4 3 . HIGHCHAIR 6 7 . HIGHCHAIR 91. BATHTUB
2 0 , TOOTHBRUSH 4 4 . AIRPLANE 6 8 . CUPCAKE 92. SAILBOAT
2 1 . BATHTUB 4 5 . CUPCAKE 6 9 . HIGHCHAIR 93. SAILBOAT
2 2 . AIRPIANE 4 6 . BATHTUB 7 0 , HIGHCHAIR 94. BATHTUB
2 3 . AIRPLANE 4 7 . WRISTWATCH 7 1 . SANDBOX 95. CUPCAKE
2 4 . AIRPIANE 4 8 . CUPCAKE 7 2 . SANDBOX 96. CUPCAKE
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A p p en d ix  D
INSTRUCTIONS TO SUBJECTS
I n i t i a l - C o n s o n a n t  and  F in a l -C o n s o n a n t  S u b t e s t s  
T h e s e  a r e  t h e  i n s t r u c t i o n s .  P l e a s e  re a d  them  c a r e f u l l y .
I n  o n e  e a r  you w i l l  h e a r ,  "The w ord i s  _____. ” F o r  ex am p le ,
"The word i s  b a t . "  U n d e r l i n e  t h e  word on t h e  r e s p o n s e  s h e e t  
you  t h i n k  you h e a r d .
p a t b a t mat a t
Do yo u  h a v e  a n y  q u e s t i o n s ?
M e d ia l-V o w e l  S u b t e s t  
T h e se  a r e  t h e  i n s t r u c t i o n s .  P l e a s e  r e a d  them  c a r e f u l l y .
I n  on e  e a r  you w i l l  h e a r ,  "The w ord i s  _____. "  F o r  ex am p le ,
"The word i s  l o o k . "  P u t  a  c h e c k  i n  t h e  s q u a r e  u n d e r  t h e  
w ord  on t h e  r e s p o n s e  s h e e t  you t h i n k  you h e a r d .
P r e s e n t a t i o n  # l a c k l e a k lo o k l i k e lo c k lu c k l i c k l a k e
1 . X
Do yo u  h a v e  an y  q u e s t i o n s ?
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STUDENT EVAIXJATION FORM











S p e e c h
P r o d u c t i o n
A u d i t o r y  
S p e e c h  
U n d e r s t a n d  i n g
L i p r e a d i n g O v e r a l l  
U n d e r s t a n d  i n g
R e c e p t i v e  
P ro b le m s  O th e r  
T han  H e a r i n g
M
■1^o
